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ABSTRACT 


A series of analyses that we have conducted to date reveal little to no consistency 
from study to study in the association between parenul/household smoking and 
specific respiratory* endpoints (such as prevalence of cough, wheeze, asthma, or 
bronchitis) or pulmonary function parameters (such as FEVj, FEF^^, and Vmax^J 
in school age or older children. We have suggested that these inconsistencies could 
reflect variability in the potential confounders that were considered in the studies in 
question. Accordingly, we have been examining the extent to which 21 pre¬ 
determined potential confounding vanables were addressed in the 45 clinical 
endpoint and 38 pulmonary' function endpoint studies in question A previous report 
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examined 5 of the variables, the current reoon , l. 

analysis reveals that there is a wde vahaS^^ 
confounders under examination, most notably family size loc^l^f ****’*■ U 
of the subiea; active smoking, outdoor pollution, dampness iiT 

heating/air conditioning, and quality of housing Selected root ^ cola - Tf* < 
to be currently assocutted 

disease (malt gender), increased pulmo^Tunction (ag 

decreased pulmonary function (active smoking, location of residenrei " 

to associations between clinical and pulmonary ftinchM «d ° re?L ' ;! 

remammg confounders examined here, associations were either tJcEL^ 
uncertain nature, or could not be determined. The lack of * 

treatment of confounding variables, as well'as the apparent tfce 

association between parental^household smoking and respirator w 
pulmonary function endpoints in school-age and older children. 13 


INTRODUCTION 


We recently reponed an updated and expanded analytical review of •> 
literature pertaining to the relationship between parental/household smok— 

S£"ZST °i ^ eX P° Sure) ' and res P™' ^em of school a 8e "or 

, d chJdr ^ n ' which involved 4;> clinical endpoint studies and 38 pulmonar. 
ftincuon endpoint studies (1). As in our earlier analyses that had been done on 
as er, more limited database [2,31,,this recent analysis indicated little to ,n~ 
consistency from study to study in the association between this surrogate for ETS 
exposure and specific respiratory endpoints (such as prevalence of couzb 
whee^ashma, ior bronchitis) and such pulmonary' function parameters as 
rev ^ FEF 2V7V and Vmax w [1). 

Since potential confounding variables (i.e., other factors that might co-varv 
with the independent variable) are recognized as important factors that can affect 
che outcome of an epidemiologic study [4-6), we have suggested that this lack 
of consistency could reflea the variability with which potential confounders 
were considered in the studies in question [1-31. We have also suggested that 
the lack of verificauon by physician examination or medical records of parental 
responses to questionnaires regarding specific respiratory symptoms and 
diseases could contnbute to inconsistencies observed from study to study with 
regard to clinical endpoints (1-3). 


As a result of these considerations, we recendy initiated further analyses to 
determine the extent to which 21 pre-determined confounding variables were 
addressed m the 45 clinical endpoint and 38 pulmonary function endpoint 
studies in question as well as determining the frequency' with which clinical 
endpoints were verified (i.e., by medical examination or medical records) in the 
former. An initial report of this further analysis dealt with the frequency with 
which these clinical endpoints were verified, the frequency and consistency with 
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Table 1. Potential Confounders Cor 
Household Smoking and 
of School-Age and Older 

1. Socioeconomic status* 

2. Gas stove usage* 

3. Family health history* 

4. Subject's personal health history 

5. Infant feeding (breast vs. bottle) 

6. Outdoor pollution 

7. Indoor pollution (other than gas save uss 

8. Day care use 

9. Family size 

10. Animal exposures 

11. Stress___ 

• Potential confounders considered in p: 
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relevant information from each c 
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which these 21 confounders were considered, and specific details (such as 
criteria and effects) pertaining to 5 individual confounders, namely socioeco¬ 
nomic status, gas stove usage, other forms of indoor pollution, family health 
history, and subject's personal health history [7], The current report deals with 
an analysis of the 16 remaining confounding variables. 

MATERIALS AND METHODS 

The 45 clinical endpoint studies and 38 pulmonary function endpoint studies 
under examination correspond to those reviewed in previous reports [1-3,7-75], 
The 21 potential confounders under examination (Table 1) were derived from 
variables considered in the papers under review and other epidemiologic 
studies, as well as from factors that intuitively seemed likely to have a potential 
direct or indirect effect on the respiratory system. As shown in Table 1, those 
designated with an asterisk were considered in our previous report [7J, while the 
remainder are considered here. 

Table 1 Potential Confounders Considered in Epidemiologic Studies of Parental/ 
Household Smoking and Respiratory Health and Pulmonary Function 
of School-Age and Older Children! 


1 Socioeconomic status' 

|2 Gas stove usage' 

3 Family health history* 

4: Subject s personal health history' 

5 Infant feeding (breast vs. bottle) 

6 Outdoor pollution 

i~ Indoor pollution (other than gas stove usage)* 

8 Day care use 

9 Family s^e 

10 Animal exposures 
•1 Stress 


12 Dampness and cold 

13 Type of heating and presence of air oonckwrung 
14. Season 

15 O riip g rrT Talexpofrirescf sjbjeatfl^ 

16 Quality of housing 

1“ Nutnuonal surus of subject 

18 Residence location 

19 Age of subject 

20 Gender of subject 

21 Active smoking by subject 


j, Pot ermaJ confounders considered in previous report 17] j 

As described previously [71, a protocol was employed to systematically extract 
Levant information from each of the studies under examination. Potential 
-founders were regarded as having been addressed if any one of the following 
v f* 3 Were ^ u ^ e< ^ : t) the authors of the study considered the population to 
Homogeneous with regard to a potential confounder, 2) the exposed (e g, to 
--enul/household smoking) and nonexposed subjects were said to be matched 
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with regard to the potential confounder, 3) statistical adjustment M 

the potential confounder; or 4) it was regarded in the study as an ' 

The following information pertaining to potential eonfoundinc vanahi 
tabulated: 1) what criterion (or criteria) was (were) employed for each 
confounders; 2) whether a statistically significant association was looked 
between a potential confounder and an endpoint and, if so what .1" 
direction of this association; and 3) whether there was evidence of oqsvh I 
interaction between the potential confounder in question and other potent 
confounders (including parental/household smoking) that influenced the o-' 
come of the study. From this tabulated information, the consistency from oar*- 
to paper relative to each item was determined. ^ 

In two instances, the Park and Kim study (34, 35) and the Stem et al studv 
[40,41)! basically the same data, slightly updated, was reported twice. Althouc- 
each of the reports is cited, for each study the two reports are consideredt; 
represent a single study in the following tabulations. 


RESULTS 


Table 2 . Consideration of Family Size in Studies of Parental/Household Smoking 

and Respiratory Symptoms and Disease of Older Children ~ 


Published Study 

Parameter 

Association of Parameter s/ 

Colley. 1974 [ 9) 

number of siblings 

associated with increased 
respiratory symptoms 

Lebowuz/BuTTOws. 1976 (10) 

family size 

none reported 

iSaidet ah. 1978(12] 

number of siblings 

associated with decreased 
prevalence of adenordectomy 
and tonsillectomy 

Tageret al., 1979(151 

number of persons per 
room comparable in exposed 
& nonexposed households, 

! comroled for sibship size 

NA (matched) 

Weiss et al.. 1980 [171 i 

density of persons per room 

none observed for wheeze 

Bonham/Wilson; 1981 (181 

number of adults in household 

none observed for restricted 
activity due to respiratory 
illness of the child 

Dodge, 1982(19) 

avg size of household same 
for exposed and nonexposed 
sublets 

1 NA (matched) 

Gortmaker et ai.. 1982 (201 

family size 

none reported 


published Study 
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txpos 

*#.1984127) 

TO Of 

hold 

Wueetal.. 19841281 

numb 

home 

Fergusson/Horwood. 1985 1291 

famil' 

H«wood«al,. 1985130) 

famil' 

Buichfiel et al., 1986 1321 

numi 

McConnochie/Roghmann. 

1986133) 

crow 

prest 

ParloKiCi. 1986J 1988 154. 351 

num 

num 

Suachan/Elton. 1986 1361 

4 or 
othe 


char 

Wiliat, 19861381 

fam; 

Dijkstra et al., 1988 (44) 

1 

crov 

pos 

Somerville et al.. 1988 1461 

nun 

cro’ 

Angioni et al. , 1989 14/1 

no. 

sar 


inc 

McConnochie/Roghmann, 

1989 150) i 

fan 

crc 

Neuspcil et al., 1989 1511 



A. Family Size 

As shown in Table 2, seve 
endpoint papers that considered 
of persons/room; number of s 
as a dichotomized or continu 
individuals occupying the subjt 
observed association betwee 
toms and/or diseases 11 /, 18. - 
observing either a positive 191 
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reported twice. Although 
-eports are considered to 


rental'Household Smoking 
- Older Children 


. ciaied with increased 

1 respiratory symptom* 

| none reported 

associated with decreased 

! prevalence of adenoideao- 
| and tonsillectomy 
| \a (matched) 


old 


none observed fo. 

none observed for «***;'' 
, acuvitv due to resp-^ * 
illness of the child 


! \a (matched* 

- d L 


| none reported 

I 

i 


Published Study 

Parameter 

Association of Parameter^) 

Tashkin et aJ., 1984 [26) 

stated that family size was 
evenly distributed among 
exposure groups 

NA (matched) 

Vogt, 1964 127) 

no of children in house¬ 
hold 

associated with decreased 
utilization of outpatient and 
inpatient care services at HMO 

Ware et al., 1984 [281 

number of persons living in 
home 

none reported 

Fergusson/Horwood; 1985 [291 

family size 

none reported 

Horwood et al„ 1985 L30J 

family size 

none observed for asthma 

BurchFiel et al., 1986 132] 

number persons in household 

none reported 

McConn ochie/Roghmann. 

crowding in household; 

none observed for 

19861331 

presence of older siblings 

asthma and wheezing 

Park/Kim, 1986, 1988 [34. 351' 

number of family members, 
number of siblings 

none observed for 
coughing 

Strachan/Eltonj 1986 136] 

4 or more persons in family; 
other children in family, more 
than 1 person/room 

none observed for wheeze, 
cough, respiratory' illness 

WOIit, 1986 m 

family densiry no of siblings 

none observed for sore throats 

Dijkstra et al., 1988 [44] 

crowding of home and 
possession of own bedroom 

none reported 

Somerville et al.. 1988 [461 

number of siblings: household 
crowding 

none reported 

Angionj et al., 3989 [47] 

no. of people sleeping m 
same room as child; crowding 
index (no. people per room) 

none observed respiratory’ 
and nonrespiratory allergies 

M :Connochie/Roghmann 

1989 150] 

family size and household 

none observed for asthma 

crowding 

or wheezing 

Ncuspeil et al., 19891511 

crowding in home 

none observed for wheezy 
bronchitis 


Family Size 

As shown in Table 2, several criteria were variably employed in the 23 dinical 
papers that considered family size including: number of siblings; number 
-persons/room; number of adults in the household; crowding in the household 
^attotomizcd or continuous variable; presence of older siblings; and number of 
■■J~T spying the subjects bedroom. Of the 23 studies, 10 reported no 
' ass ° Ciation between family size and prevalence of respiratory symp- 
-jnd/crtdiseases [17,18.30,33,34,33,36,38,47,50,5U while 3studies reponed 
geuher a positive [9J or a negative [12. 27) association. Three of these 
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studies were classified as matched [15, 19, 26] and 7 studies, designated a, 
repotted”, provided no data pertaining to the presence or absence of an asv 
20, 28, 29,32,44,46). ^ ' 

Table 3 shows that 13 pulmonary function studies employed such -re¬ 
number of siblings, number of persons/room, and number of persons m the • 
as indices of family size. Seven of these studies repotted no observed ass*- v' 
between family size and pulmonary function [55,61,62,63,69,70,721 while 7"/ 
of the studies reported an observation of the existence of such an association «■ 
studies were classified as homogeneous or matched [15,19,26,67] and 2 sn. ■ 
repotted no data relative to this issue [28, 32). 

Table 3. Consideration of Family Size in Studies of Parental/Household Smokir „ 
and Pulmonary Function in Older Children 


Published Study’ 

Parameter 

Association of Parameter > j 

Leederet al., 1976 L55) 

number of siblings 

none observed for peak 
expiratory flow rate 

Tageret all. 1979 (151 

number of persons per room - 
comparable in exposed and 
nonexposed households, 
controlled for sibship size 

NA (matched) 

Ware et aJ. 1984 (281 

number of persons living in home 

none reported 

Hasseibad ei al.. 1981 (61) 

density of people per room 

none observed for FEY' o 

Dodge. 1982 [191 

avg size of househould was 
same for exposed and non* 
exposed subjects 

NA (matched) 

Lebowitz et ali, 1982 (62) 

family size 

none observed for FVC, FEV,, 
Vnm M , and Vmax, 5 

Lebowitz et ali, 1984 [631 

family size 

none observed for family 
aggregation of pulmonary” 
function 

Tashkin et all. 1984 126] 

family size was evenly 
dsatxied among eqposure groups 

NA (matched) 

i 

Burchfiel et al . 1986 [32] 

family size 

none reported 

ChetvTj. 1986 [67] 

avg household residential area 
per capita similar in exposed 
and nonexposed subjects 

NA (matched) 

Evans et al.. 1987 [691 

number of people in household. : 
number of people per room 

none observed for FEV, 

Martinez et al., 1988 1701 

number of persons in household 

none observed for bronchial 
responsiveness 

Murray/Momson. 1988 [72] 

number of siblings 

none observed for baseline 
pulmonary function and bronchial 
responsiveness in asthmatics 
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5 . designated as none 
m ce of an association HO, 

mployed such criteria as 
- of persons in the home 
i no observed association 
b . 69, 70,72], while none 
such an association. Four 
19 ; 26,67] and 2 studies 

ntal'Household Smoking 

A ssociation of FarameteKs) _ 

none observed tor peak 

expiratory flow rate 

NA (matched) 


r reported: 

observed for 

I vA (matched) 

none observed for FVC. * v 
Vmax*,. and v max-. 

none observed for 
aggregauon of pulmona. 


none reported 
- ea NA (marched! 


lon e observ'd to< 
none observe- ,cv 

re sportsivenes> 

r-neobser^^;, 

^poosiN-eneSv __ 


B. Location of Residence 

As shown in Table 4, 25 studies that considered location of residence as a 
potential confounding variable in clinical endpoint studies variably used the 
following criteria: proximity' to region of pollution; geographically defined area; 
and definition of area as urban, suburban, nonurban, and rural. Of these studies, 
13 were considered to be homogeneous or matched [15, 17, 29, 30, 33, 34, 35, 
36, 39, 40' 41, 42, 44, 50, 52]. Four of these studies reported no observed 
association [14, 16, 24, 47], three reported observing an association [19, 20, 31, 
43], and four provided no relevant information [22,23, 28, 54]. In one srudy, the 
data suggested a possible interaction between location of residence, outdoor 
pollution and parental/household smoking [14]. 

Table 4. Consideration of Location of Residence in Studies of Parental/ 
Household Smoking and Respiratory’ Symptoms and Disease in Older 
Children 


Published Study 
Kasuga ei.ali, 1979 114] 


Tager et al., 1979 1151 


Speizer et ai.. 1980 116] 


Weiss et al., 1980 117] 


i Dodge., 1982 [193 


, Oonmaker et ai.. 1982 [20] 


^uakailio, 1983 122] 


i Zenker et 'al ., 1983 123) 


-•amon, 1984 124) 


! Parameter 

residential area within Tokyo, 
proximity to highway 


Association of Parameters) i 

see Table 12 B 
none observed for this 
parameter alone 


East Boston. Mass . a geo- NA (homogeneous) 
graphically defined urban area 

; Harvard Six Cities Study jnone observed for respiratory 

(12 separate cohorts from illness before 2 years of age 
6 cities) (not reported lor other endpoints) 

East Boston, Mass . a geo* NA (homogeneous) 
graphically defined urban area 

non-urban, all subjects from 3 see Table 12 B 
small communities ranging in 
size from 4000 to 7312 people, 
presenceor absence of copper 
smelters within community 

urban (Flint, Mich. )and rural urban area associated with 
(Bershire. Mass.) from 2 seperate increased incidence of 
survey populations asthma 


place of residence (town- 
village-remote. village) 

area predominantly rural, 
proximity to industrial pollution 

industrial vs non-industnal 

regions 


none reported 


see Table 12 B 


none observed for prevalence 
of cough 
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Location of residence (geographically defined area* proximity to source of 
outdoor pollution, and definition of area as urban, suburban, and rural) was 
considered in 20 pulmonary function endpoint studies and is detailed in Table 
5. Eleven of these studies were classified as homogeneous or matched [55, 57, 
15, 17, 58, 59, 39, 67, 69, 42, 44]. One study reported no observed association 
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Published Study 

Parameter 
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Ware et ai. f 1984 (28) 

Harvard Six Cities Study 
(6 locations with range of 
outdoor air qualities), 
adjustment as ‘city-cohort" 

none reported 

pulmonary function iw, w, 
-egarding location of resident 

_ h)e 5 consideration oflocat 

F^rgi.iviori/HorwArKi 198S {?9] 

in multiple logistic regression 



Smoking and Puln 

io 


New Zealand 

NA (homogeneous; 

1 

^btohedStudy 1 

>art 

Horwood et a)., 1985 1301 

urban region of Christchurch. 

1 New Zealand 

Na (homogeneous; 


J^retaL, 1976 351 J 

iar 
>f: 

Spiruci et al, 1985 131) 

3 geographic areas within 

Turin, Italy 

see Table 12 B | 


Eager ei al., 1976 157) 

j 

Eas 

ah: 

McCarncchie/Roghmann, 1986 [331 

suburban Rochester, N.Y 

Na (homogeneous) 


Tager et al.. 1979 (151 

Eas 

ph 

Park/Kim. 1986, 1988 [34, 351 

rural (Korea) 

NA (homogeneous) 


Weiss et alJ. ,1980 117) 

Ea 

Stra chan/Elton, 1986 [36] 

O'Connor et al.. 198? (391 

urban area of Edinburgh, 
Scotland! 

NA (homogeneous) 


ph 

Ea 

Tager et al. 1983 158) 


East Boston. Mass., a geogra¬ 
phically defined urban area 

NA (homogeneous) 


P* 

Ea 

Stem et at. 198^. 1989 (40. 41]l 

Tager et al.. 1985 159) 

all locations rural Canada but' 
adjustment for city of residency 

see Table 12 B 


Pf 

Ec 

Tsimoyianis et al., 1987 (42) 

O’Connor et all. 1987 1391 

suburban Nassau County;. 

j Na (homogeneous) 


Pi 

Andrae et al., 1988 [431 

New York 


Speizer et al. 1980 U61 

H 


7 rural areas. 2 of the areas 

: proximity to pulp and paper 


se 


areas compared ion the basis 

plant associated with increased 



a 


of proximity to pulp and 

bronchial hyperreacuviry 



b 

Dijkstra et at, 1988 [44] 

paper plant 

and allergic disease; 


Ware et al.. 1984 [281 

K 

0 

rural area of southeast 

NA (homogeneous) 




Netherlands 



c 

Angioni et al. . 1989147] i 

home in inner city, suburb. 

none observed for allergic 



a 

V 


and country 

respiratory' and nonresptratory 
disease 


Berkey et al., 1986 160) 

y 

Charlton/Blair. 1989 154] 

school area 

none repotted 


< 

McComocheTloghmanri, 19891501 

suburban Rochester, N.Y 

NA (homogeneous) 


Hasselbad et all. 1981 161) 

i _ 

Sherman et al'. 1990 [52] 

East Boston. Mass., a geograp¬ 
hically defined urban area 

NA (homogeneous) 


i 
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-^socuuon of ParameteKs) 
lone rcponed 


NA (homogeneous ) 1 
NA (homogeneous) 
see Table 12 B 

NA (homogeneous) i 

NA (homogeneous) 

Na (homogeneous) 

1 NA (homogeneous) 

! 

isee Table 12 B 

NA (homogeneous) 

’iiury* to pulp and paper ^ 

! assooaxed with increased 

1 uwiichial hypeneacuviiv 

and allergic disease. 

NA (homogeneous) ' 

none observed for allergy ^ 

respirators* and nonrespira- 

disease 

none reported 
|NA (homogeneous^ 

> NA (homogeneous' 


ea, proximity to 
suburban: and rur^ •- 

iesandisdeuded^- 

eneous or maiche- • 

»<j no observ ed as>- 


(19) and four studies reported that location of residence was associated with level' 
of puknonary function (16, 60, 61, 31]i Four studtes provide^nd info^hon 
regarding locauon of residence and pulmonary funcuon (28, 26, 40, 4174 ], 

13616 5 SmokfiTand^Sadies of Parental^ousehold 
Smoking and Pulmonary Function in Older Children 


Published Siudy 
Leeder et ah. 1976 [55] 

Tager et al., 1976157) 

Tager et a1., 1979 (15] 

Weiss et ai., 1980 [17] 

Tager et aJ. 3983 (58) 

Tager et al., 1985 (591 

O Connor et al.i f 1987 [39J 

Speizer et al. 1980 [ 16 ) 


*are et al.. 1984 (28] 


i^cv et al., 1986 [60] 


Hais e]bad et al., 1981 (6lj! 


| 1982 (19]! 


_ parameter_ [Association of Paramete r^)" 

Hsutow, a residential suburb ~NA (homogeneous) 

of NW London 

i 

5* 3 Seogra- NA (homogeneous) 

phicaliy defined urban area 

Mais • a S' 0 ?"- ! NA (homogeneous) 

phicallv defined urban area 

jHast Boston Mass , a geogra- NA (homogeneous) 

phicallv defined urban area 

East Boston, Mass . a geogra- Na (homogeneous) i 
phicaUy defined urban area 

SSL'S-* * geogra- na (homogeneous) 
phicaliy defined urban area 

East Boston Mass a geogra- NA (homogeneous) 
phicallv defined urban area 

Harvard Stx Goes Study (12 cohort was associated with 
separate cohons from 6 cities); I FEV, and FVC, indicating diff- 
ajusiment for cohort (including erences from dtv to ern- and 

; both location and year of study) year to year tn these parameters 

Harvard Sue Goes Study none reported 

(6 locations with range of 

outdoor air qualities). 

adjustment as “dry-cohort" 

in multiple logistic regression 

°T S StUdy SOmt Wphie differences 

Ss? S ' Para " 0bserved " level ««»growth 
,0Caies) rates of FVC and FEV, 

33 communities from 7 metro- accounted for the greatest 
politan areas in different geog- amount of variation in mean 
raphic locations in US. cons,d- FEV- see also able 13 B 
cred in analysis of covariance 

non-urbanj all sublets from 3 see Table 13 B 
small i communities ranging in none observed 
siae from 4000 to 7312 people; 
presenceor absence of copper 
smelters within community 


none reported 


some geographic differences 
observed in level and growth 
rates of FVC and FEVj 

accounted for the greatest 
amount of variation in mean 
FEV 079 ; see also table 13 B 

see Table 13 B 
none observed 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 
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Published Study 

Parameter 

^association of Panmrr- • 

TashJon et al., 1984 (26} 

4 selected areas of los Angeles 
County (adjusted for) 

none reported 

Spinaci et all. 1985 1311 

3 geographic areas (central urban 
(UC), penpheral (UP) and sub¬ 
urban (SU)1 within Turin, Italy 

see Table lj b 

Cben/Li, 1986 [6711 

urban district of Shanghai 

NA (homogeneous 

Evans et al., 1987 [691 

urban. 4 hospitals in New York 
Gty 

Na (homogeneous) 

Stem et al., 1987, 1989 140, 41} 

all Ideations, rural Canada; 
adjusted for dty of residence 

none reported 

Tsimoyanis et al., 1987 (42) 

suburban Nassau County’, 

New York 

NA (homogeneous) 

Dijkstra et al., 1988 (44) 

rural area of southeast 
Netherlands 

NA (homogeneous) 

Kauffmann et al.. 1989(74) 

24 areas in 7 French cities; 
adjusted for town of residence 

none reported 


C Age of the Subject 

Table 6 Consideration of Age of Subject in Studies of Parental/Household 
Smoking and Respiratory Symptoms and Disease in Older Children 


Published Study 

Parameter (ages) 1 

Association of Parameter^ 1 

Cameron et al . 1969 (8) 

5 or less vs. 9 or less 
vs. 16 or less (5 or less -16) 

household smoke exposure 
associated with increased 
respiratory illness 16 or less 
not in other age groups 

CoUey. 1974 19) 

age of child (6-14) 

none reported 

Lebowitz/BurTOws, 1976 (10) 

age of child (under 15) 

none reported 

Schilling « all. 1977111] 

7-15 >ts of age vs 15-18 
(7-18) 

prevalence of wheeze in 
children associated with 
parental wheeze in younger 
children (numbers may be 
inadequate in older children) 

Said et al.. 19781121 

above and below- 15 years of 
age (10-20) 

none observed for adenoid- 
ectomy or tonsillectomy 

Bland et al., 1978(131 

all children in 1st yr of 
secondary school (not given) 

NA (homogeneous) 

Kasuga et al.. 1979 1141 

none (6-11) 

NA 

Tager et al.. 1979 115) 

none"(5-9) 

NA 
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Association of ParameteKs) 
none reported 

see Table 13 B 

! NA (homogeneous) 

NA (homogeneous) 

none reported 

NA (homogeneous) 

NA (homogeneous) 

none reported 


ies of Parenul/Household 
please in Older Children 

.odauon of Parameter^' 

‘ I household smoke exposure 

associated with increased 

respiratory illness 16 or lev 
not in other age groups 

none reported 

none reported 

prevalence of wheeze in 
children associated w,l‘. 

parental wheeze in voun^ 

children (numbers rrj- ^ | 

inadequate in older j 

f none observ ed for ade> 
cctomv or tonsUlea. ;.t* 


Published Study 
Spei 2 er et al, 1980 ( 16 J! 

Weiss et al.. 1980(37)1 
Bonham/Wilson, 1981 ( 18 ) 

Oodge. 1982 (19) 

Gonmaker et al., 1982 ( 20 ) 

Ekwo et al., 1983121] 
Ranukaiiio, 1983 (22) 

Schcnker et a)., 1983(23) 

Charlton, 1984 (241 

lebowiu, 1984 (25) • 

Tashkin et al., 1984 (26) 

Vogt. 1984 (27) 


|! Ware et 1984 (28J 


fergusson/Horwood, 1985 I 


I Parameter 


age at time of reporting (6-10) 


none (4-10) 

I 

under 6 vs. 6-M vs 12-16 

>t (0-16) 

subjects were 3rd and 4th 
grade children at inceptions fo 
the 4 yr longitudinal study (8-12) 

above and below 5 yrs of 
age (0-17) 

none (6-12) 

all subjects were the same 
age (14) 

5-9 >ts vs 10-14 years (5-14) 


Association of ParameteKs) 

none observed for infant 
respiratory disease 

NA 

| 

none observed for restricted 
activity due to acute 
respiratory conditions 

Na (homogeneous) 


none observed for asthma 


<n. 11-13. >14 vrs of 
age ( 8 - 19 ) 

none- (4-24) 

age of child C-I7) 

age of child (0*5 vs 6-31 
vs. 12-38 yrs) ( 0 ^ 18 ) 


age of children (6-10) 


birth cohort compared at 
intervals of 2yrs (0-6) 


NA (homogeneous 


'‘ W ° od et al., 19851301 


' ?rac,l « al, 1985 


birth cohort compared at 
yearly intervals (0-6) 


age of child (Uy 


NA (homogeneous) 

respiratory symptoms (cough, 
phlegm, wheeze) and chest 
illness more prevalent in 
younger children 

prevalence of cough 
decreased with increasing age 


none reported 

as child ages outpatient 
service utilization (primarily 
for upper respiratory infec¬ 
tion), as well as inpatient 
care, declines 

prevalence of respiratory 
illnesses higher in younger 
children 

prevalence of respiratory 
symptoms and illness decreases 
as age of the child increases; 
association with maternal 
smoking disappears after 2 
years of age 

cumulative rates of asthma (per 
100 children) increased with age 
as the number of nsk factors 
increased 

none reported 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpx0000 
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^ chea coids icnc -1 >. 
5 a 8« mcreiio bu: ^ 
°t suusticallv signj.^r. 


McCorrcchic/Ttog^TO^ 1586133 
Park/Kim, 1986, 1988 [34, 353 

Strachan/Elton, 1986 136] 

Tecuiescu et al., 1986 [37] 

Willat, 1986 138] 

O'Connor et aJ ,.1987 (39) 

Stem et ai., 198^, 1989 (40, 41} 
Tsimoyiams et al., 1987 (42] 

Andrae et all, 1988 (431 

Dijkstra et al., 1988 (441 
Moreno et al., 1988 [451 
Somerville et al, 1988 146) 
Angioni et al., 1989 [47j 

Berwick et alJ, 1989 (48) 

NO, 

Chan et al., 1989 (49) 

Chari ton/Blair, 1989 [54] i 


vs. 1>19 yr (0-19) 


mean age 8.4 yr (6-10) 

child's age (under 5 vs. 

6-11 vs. 12-14 yr) (0-14) 

children approximately the 
same age (7-8) 

exposed child matched for 
age with nonexposed child 
( 10 - 16 ) 

age of child (2-15) 

age of subjects matched for 
exposed and nonexposed non¬ 
asthmatic and asthmatic sub¬ 
jects (6-21) 

none (7-12) 

exposed and nonexposed 
matched for age (12-17) 

6 mos-7 yr vs 8-16 yr 
(0.5-16) 


age of child (6-12) 
none (8-13)' 
none (5-11) 

age of subject (6.7.8,9.10, 
and 10+ yr) (6-10+) 

above and below 7 yrs of age 
(5-13) 


all children same age (7) ■ 
all children same age (12-13) 


no consistent age asi. ^ ; . r 
aahma, and trnrt 

NA (homogeneous ; 

incidence coughing de;: 
with increasing age 

NA (homogeneous; 

NA (matched) 

older children had a higher 
prevalence of sore throats 

NA (matched) 

NA 

NA (matched) 

OUdoor pofluban xsrrre+ri 
increased incidence of 
asthma and coughing in older 
group of children 
none reported 

NA 

NA 

none observed for respiratory 
and nonrespiratory allergic 
disease 

children below age of 7 yr 
exhibit increased incidence 
lower respiratory symptoms 
when exposed to 30 ug / m 5 

NA (homogeneous) 

NA (homogeneous) 


published Study 


Neuspe a«al., 19891511 jb 
Sherman « all, 1990 152] 

Suachan et al., 1990 [531 


(f 


As shown in Table 6, aw; 
employed in the 45 clinical 
smoking. 38 studies attempt 
variable. In 12 of these stuc 
homogeneous or matched l 
studies reported no signifies 
and clinical endpoints [12, * 
that the prevalence of respi 
got older within a study po; 
studies suggested an interac 
such as household smoke e 
and subject’s health history 

association, i.e , that risk of 

[30, 38, 431- Five of these 
regarding any association 1 
As in the case of the cl 
comparisons and age range 
considered age of the subj 
the majority of these sru 
pulmonary function (Table 
ous for age in 10 studies I5r 
reported no observed assc 
age and some parameter i 
66, 32, 67, 741 that indicate 
aged Several studies sug 
other factors with regard tc 
parental/ household smok: 
gender [64, 661 and sub* 
provided no direct inform 
and pulmonary function [5 
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Association of ParamctcKs) 

presence of phlegm, wheeze, 
and chest colds tend to decrease 
as age increases but generally 
noi statistically significant; 

! no consistent age association 
for cough, asthma, and brcrehsis 

| NA (homogeneous) 

.incidence coughing decreased 
with increasing age. 

NA (homogeneous) 


NA (matched) 


older children had a higher 
! prevalence of sore throats 

NA (matched) 


.matched) 


increased incidence of 
asthma and coughing in older 
group of children 
none reported: 


none observed for respirator. 

and nonrespiratory allergu 
disease 

children below age of " vr 
exhibit increased inodenjr 

lower respirator- 

when exposed to.30.ug r.~ 

NA (homogeneous' 

NA Chomogeneou ? 1 


-Published Study 

158? [50) cohon acammed a, mean agc " 
8 yrs with mean age 13 yrs 
(6-10 and 11 - 15 ) 


I Association of Param eters) 

bronchiolitis history 
is a risk factor for wheeze 
and asthma at age 8 but not 
13 yrs 

NA (homogeneous) 

! none observed for first 
occurrence of asthma 

NA (homogeneous) 


Neuspeil e, ai.. !989 ISUi binh cohon exammed a, lZ omos , 

»m e »ge (20 yrs) NA (homogeneous) 

Sherman e. al;. 1990 (52) belbw and above 10 v«« „r 

age (5-22) none observed for first 

r. 1 occurrence of asthma 

employed in the COmparisons md a 8 « ranges were 

smoking. 38 studies attempted ^control for IO househ oId/parental 

vanable. In 12 of theseSes a ° ^h l" ' SUbjeCtS 3S a confounding 
homogeneous or matched [13 19 22 33' 363 '°^^ ideredeither to be 
studies reported no stgruheant obs/rv^ ' ’ 3 - 39 ’ 42 ’ 49 ’ 54 - 51. 53) Seven 

and clinicaHendpomts 8 [12, 16 18 20 32 ^ OCiatJ0 " betwe e n age of the subjea 

that the prevalence of respiraiorv ’ l * me ° f ^ studjes indicated 
got older within a study population [11*23 24*27 f ?o greased as the child 
studies suggested an intention Ltwee n afeof rhf’ *’ 35 ’ 48 ’ 501 ^ 
such as household smoke exposure fsi £!?•? su f b,ect and other variables, 
and subject’s health history [50] Three stud^' 0 ™ ind °° r polJutJon I4 ®' 
association, i.e.. that nsk of resnira^r! n ^ reponed observing a converse 

bo, 38, «j. F1VJ ;S7 J0 2 t ,Tsr d "5 r 

regarding any association between aoe nfrh 31 ’J 4 P rov,ded no information 
As in the case of the clinical j 8 su b) e et and clinical endpoints 

comparisons ^dage^^r^ 1 ?' StUdieS ’ *** Were a varietTof age 

considered age of die subject as a ^ pu m ° nar >’ Action endpoint studies that 
majority of the*sSEs‘ 0nfoundin S variable, although in 
Pulmona^ function (Table 7) PuImc, inVO ™ age ad » ustment relative to 
°usforage in lOstuches [ 5 5 6 °r homogene- 

reponed no observed 37 ’ 42 ’ 70 ’ 72 - 7 3,53); None ofthesmdies 
s J e and some parameter of pulmonar^fi^^ reF ? ned 30 ^ociation between 
66 32 6 7 , 74, S*^ 58 ’ 59 ’ ^ 6l > ^, 64, 26, 
‘ 8ed Several studies suggested interact>. ° f perfonnanc e as the child 
■’iher factors with regard to pultnonarv funcrv^ t>erw ® en age of * e subjea and 
^renial/househoid smoking [64 75] gender^ ^ “?"* smokin S®9.64], 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpx0000 
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Table 7. Consideration of Age of Subject in Studies of Parental • 
Smoking and Pulmonary Function in Older Children 


Published Study 

Parameter (ages) 

Associauon of Parameter * 

Leedcr et al.. 1976 [551 

ail children same age (5) 

Na (homogeneous 

Schilling « al.. 1977(11] 

adjusted for age; age consi¬ 
dered in multiple regression 
analysis (7-18) 

age (as well as weight a.— 
weight and height ) rruv.? i 

contributor to variance 1 

YameU/Si Leger. 1979 156] 

none (7-18) 

NA , 

Tager « al:, 1976 (571 

adjusted for age (5-3D 

none reported j 

Tager et all, 1979 (151 

adjusted for age (5-19) 

none reported 

Weiss et al., 1980 (17] 

adjusted for age (5-10) 

none reported ! 

| Tager et al. 1983 153] 

adjusted for age; age consi¬ 
dered in autoregressive model' 
(4-28) 

age of subject had negate 
influence on change in FEY 
over a one year penod 

Tager et al.. 1985 (59! 

adjusted for age; age consi¬ 
dered in autoregresssive 
model (5-19) 

age-dependent growth 

curve is sigmoid between 

5-20 years, decrement in 

FEVj and FEF^ associated 
with smoking most pronouncec 
in older children (>15 vrsy 

O'Connor et al.. 1987 (391 

age of subjects not signifi¬ 
cantly different for exposed 
and nonexposed (as well as 
asthmatic and nonasthmatic) 
subjects (6-21) 

NA (matched) 

Speizer et al. 1980 (16] 

adjusted for age (6-10) 

none reported ^ 

Ware et al.. 1984 (28) 

adjusted for age (6-9) 

none reported 

Berkey et al . 1986 160) 

adjusted for age (6-10) 

unadjusted FEV ] and FVC 
increase with age from 6-10 
years 

Hasselbad et al. 1981 (611 

function adjusted for age. 
compared at 6-9 vs. 9-13 yrs 
(6-13) 

FEV q 75 increased in older 
children; according to authors 
maternal smoking produced 
a larger decrement in FEV crj 
of older boys than younger 
boys and older and younger 
girls 

Dodge. 1982 [19] 

subjects were 3rd and 4th 
grade children at inception 
of this 4 year longitudinal 
study, lung growth adjusted 
for age of subject ($-12) 

FEV- increases as child ages 
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of Parental/Household 
Children 


association of Parameters) | 

xA (homogeneous) 

,ge (as well as weight and 
veigh: and height) major 
:ontributor to variance 

\*A 

-ione reported 

none reported 

.none reported 

age of subject had negative 
influence on change in FEV, 
ov er a one year period 

age-dependent FEV t growth 
curve is sigmoid between 
>20 years: decrement tn 
FHVj and FEF^, associated 
o»*uh smoking most pronounced 
in older children (>15 yrs) 

N matched) 


none reported 
none reported 

unadjusted FEV^ and n C 
increase with age from 6-1 - 
years 

FEV increased in older 
children: according to author 
maternal smoking produceJ 
a larger decrement in FE\ -- 
of older boys than vour.per 
boys and older and your.gr 
girls 

FEVj increases as child 


Published Study 

Ekwoetai., 1983121] 

Lebowitz et al., 1982 [62] 
Lebowitz. 1984 [ 25 ], 
Lebowiu « al., 1984 [63] 
Lebowitz et al., 1987 [64] 


v edal et aj.. 1984 [66] 


| Paramete r (ages) 

I age of child considered in 
regression analysis (6-12) 

adjusted for age (>6) 

adjusted for age (4-24); 

adjusted for age 03 5)* 

age of child considered in 
regression analysis ( 5 . 5 - 25 ) 


Lebowitz/Holberg, 198^ [65] 
T&shkin era!., 2984 [26] 


adjusted for age (5 5-25) 

adjusted for age, function 
compared at 7-1 ] vs 12. 
17 >7 (7-17) 


t adjusted for age ( 5 - 14 ) 


5 P*nici ei al., 1985 Bl) 
Suf chfiel et al. ]986 ^ 


Association of Parameters) ! 


none reponej 


age of subject (l]>* 

adjusted for age: compared 
I function at 10-14 vs 
15-19 yrs (10-19) 


none reported 

none reported 

none reported 

exhibits curvilinear 
relationship with age and 
height together; age-sex 
interaction exhibited for 
Vmax 50 /FV C (higher m females 
aged 15-25 yr). history of 
AOD associated with age- 
dependent loss of Vmax 

earlier onset of asthma * 

^<5 yr) associated with 
greater decrements in Vmax 
| maternal smoking associated* 
with significantly increased 
fVC in older age groups, 
smoking associated wuh 
greater decrements of funaion 
of older (15-25yr) subjects 
none reported 

Puknonai}- function elevated in 

oidff grcxip of males ard femaiei 
maternal smoking associated 
^th decreases of selected 
functional parameters in 
younger males (Vmax. V 
V^) and older females ** 
(FEF,. V V ) 

25-^3• SO’ 'V 

age was a prediaor of all 
I functional measures (FVC 1 
FEV ^ FEF Vnw* 

Of}’ *^2S.yy 

I Vma V; a significant 
I interaaion found berween age 
^nd sex for all measures 
except FVC (flow rates 
; ^creased in girls with age 
[ relative to boys) 

none reported 

older group of children had 
higher levels of FEV FVr 
Vmax„ 
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Published Study 

Parameter (ages) 

Ass °cu«>n of ?jranr„, 

Chen/li, 1986 [67] 

age of child considered as 
a variable in regression 
analysis (8-16) 

l ' v< - associated *ur. lir ~~ * 
none reported for FT, 

MMEF, FEF l 

Murray/Momson, 1986 [681 

exposed and nonexposed asth¬ 
matic children comparable for 
age. function adjusted for 
age (7-17) 

NA (matched) 

Teculescu et al. 1986 137) 

exposed and nonexposed sub¬ 
jects matched for age (10-16) 

Na (matched) r 

Evans et ai., 1987 169) 

age of child considered in 
multiple regresson analysis 
(4-17) 

none reponed 

Stem et a].. 1987. 1989 [40. 41) 

adjusted for age (7^12) 

none reported 

Tsimoyiaius et al.. 1987 [42) 

exposed and nonexposed sub¬ 
jects matched for age (12-17) 

NA (matched) 

Di|kstra et a)., 1988 [44) 

adjusted for age (6-12) 

none reponed 

Marunez et al.. 1988 [70] 

al) children same age (9) 

NA (homogeneous) 

Masi et al.. 1988 (71) 

age of subject considered m 

1 regression analysis (13-36) 

duration of ETS exposure 
at home (persons X years; 
associated decreased FEF. vi 
and Vmax M in males. ETS 
expo-in men before 17 years 
of age associated with 
decreased FEF < 

Murray/Momson. 1988 [72] 

exposed and nonexposed asth¬ 
matic children comparable for 
age: function adjusted for 
age (7,17) 

Na (matched) 

Chan et at. 1989 (73) 

all children same age (7) 

NA (homogeneous) 

KaufFmann et al. , 1989 [74] 

adjusted for age 

(6-10) age related patterns of 
FEV t , and FEF^ observed 

Murray/Momson. 1989 (75) 

exposed and nonexposed asth¬ 
matic children comparable 
for age: function adjusted 
for age ; compared function 
at 7-11, and 12-17 yxs (7-17) 

in older age group 
maternal smoking associated 
with decreased FEV„ FEF^.„ 

1 2> 5 

and PC M , not FVG 

Strachan et aJj. 1990 53) 

all children same age (6.5-7.5) 

NA (homogeneous) 

•Average age 


E. Gender of Subject 

As shown in Table 8,32 clinical endpoint studies considered gender of subject 
as a confounding variable. Of these, 2 studies were matched for gender [8, 391. 
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„ cmdies reported no observed as 
^cal endpoints 113,15,17,20,24, 
-hat the prevalence of some «sp» 
needed that in females 111, 12, lo, 
one study reported that the pre 
predominated in females 111). Ther 
between gender and parental smok 
endpoint was observed only in chi 
there was no consistency as to whe 
2e or female. One study also » 
parental history of asthma and atop 
pertaining to any association betw 

44, 45li 

Table 8. Consideration of Gene 
Household Smoking an 
Children 


Published Study* 

Parame 

Cameron et al.. 1969 18) 1 

no sigr 


in expK 

Schilling et all. 1977 [111 

; i 

gender 

Said et al. 1978112) 

gende 

Bland etal.. 1978 U3l 

gendt 

Tager et al.. 19^9 tt 51 

igend 

Speizer et all. 1980 ll61 

gene 

Weiss et al.. 1980 1171 

gene 

W 


o 


A? 


C3 



g 

o 

S3 

OB 
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Association of Parameter^) ; 


-it>* 

) 


ub- 

-> 


FVC associated with age. 
none reported for FEV,, 
MMEF. FEF uvrs * 

NA (matched) 


NA (matched) 
none reported 

none reported 
NA (matched) 

none reported 
NA (homogeneous) 

duration of ETS exposure 
at home (persons X years) 
associated decreased FEF^ 
and Vmaxjj, in males. ETS 
expo-in men before 17 years 
'f age associated with 
ecreased FEF 2V?V 

asth*j NA (matched) 
for 


NA (homogeneous) 

(6-10) age related patterns o. 

FEV 1 .andFEF JV -,ob«rrv'Ci 

in older age group 
[ maternal smoking -asKO*?- 

with decreased FEV. Tfr. 

and PGjg. not FVC 


asth* 


n 

7) 

-7:5). 


NA (homogeneou s 


ies considered gender-'; v 

. ere matched for penult • - 


that the prevalence of comprlc^’ ’ ' 38147 ' 49]l Four teen studies reponed 
exceeded that in females [ 12 , 12 , 

one study reported thar ’ * > 31,32,33,46, >4,50,51,52], while 

predominated in females FI ]] TTi^"'' * ^ 11 °^ cert2m respiratory conditions 

“ Ul ‘ S ° l ’foursmdiessuis.stedaninteraaion 

endpom, waa obsented only in 37 W ^^ m ‘ cu,a ’ 

parental history of asthma and atonvf<f?r% mteraGtion between gender and 

penalising ,0 »y aSS bSi ? °T *“““ provided "° “^on 
4 4 t 45 ] en c ^ mjca ^ endpoints and gender ( 29 , 34 , 35 , 


Published Study 
Cameron et ah. 1969 I8J 

Schilling et aI., 1977 |ji] 


Saidet al„ 1978 (12) 
Blind et ali, 1978 113] 

T *geretal., 1979(151 
Speizer et alt, 1980 116] 

et al., 1980(17] 


Parameter 

no significant gender difference 
in exposed vs non-exposed 

gender 


Association of Parameters) 

NA (matched) 

association between a particular | 
parental illness (bronchitis, 
pneumonia, and asthma) and 
wheeze in children influenced! 
by gender of the child 

a<fcnoideaorm- or ton&Ueaacny 
m boys>girls 

no gender differences 
observed for cough and 
breathlessness, parental 
smoking associated with 
rooming cough in girls not 
boys 

none observed for respiratory j 
illness and isolated cough 

respiratory disease 
|in maJes>females 

none observed for acute 
respiratory illnesses (croup, 
bronchiolitis, bronchitis. 
Prcumonu). atopy (hay fever 
asthma), and chronic sympeon 
(cougtvphlegm. symptoms) 
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in CbiUrrr c 


Published Study 

Parameter (ages) 

Association of Panmrr- 3 

Gorunaker « aJ., 1982 120] 

gender considered in 
logistic regression analysis 

none observed for * 

1 

Schenker etal. 1983 (25) 

gender considered in multple 
logistic regression 

niale gender risk factor: ♦ 
cough/phlegm, wheeze i— I 
asthma ’ 

Charlton. 1984 (24) 

gender 

none observed for cough 1 

Tashkin et al. 1984 126] 

gender 

none observed for 
respiratory symptoms i 

Vogt. 1984 (27) 

gender considered in 
j multiple regression 

none observed for mpauen: 
and outpauent care 

Ware et aL. 1984 (28) 

gender 

boys had higher respuaton. 
illness and symptom than 
j girls 

’Tl 

1 

o 

I 

£ 

I 

adjusted for gender 

none reported 

' Norwood et al.. 1985 130) 

gender 

prevalence of asthma in 
boys>giris; risk factors 
for asthma in boys>girls 

Spinaci et al. 1985 131) 

gender 

presence of wheezing, 
shortness of breath and 
asthma in boys> girls 

Burchfiel et al., 1986132)1 

gender 

i 

: 

i 

j : 

prevalence of phlegm, wheeze 
asthma, and chest colds 
greater in males than females 
(at least in one of the age 
groups tea^grnder dzfeqices in 
conditions associated with 1 

parental smoking (phlegm, 
wheeze, asthma, chest colds 
in males vs. wheeze, 
bronchitis, chest colds in 
females) 1 

McConnochie/Roghmann 

gender considered in 

male sex associated with 

1986133) 

bivariate and multi¬ 
variate analyses 

wheeze but not asthma in 
children aged 6-10 yrs 

Park/Kim, 1986, 1988 134, 35) 

gender considered in multi¬ 
ple logistic regression 

none reported 

Teculescu et al., 1986 137) 

each subject matched for 
(gender 

association between parental 1 
smoking and cough primarily 
! in boys 

Willat, 1986 [38] 

gender 

none observed for sore throat 

O'Connor et ali, 1987 [39) 

gender of subjects not sig¬ 
nificantly different for exposed 
and nonexposed non-asthmatic 
and asthmatic subjects 

NA (matched) 


published Study 

arameter 

TSSSS’" *11987142] { 

jender 

Dijkstra « al, 19681441. , 

Moreno etal. 19881451 

ORs adju 

gender 

SoaendUe etal. 1988146) 

gender 

AngiometaL. 1989(47] 

gender 

Chan et al-, 19891491 

gender 

Charlton/Blair, 1989 154) j 

gender 

McConnochie/Roghmann, 

19891501 

gender 
and m 

Neuspeil et al.. 1989 151) 

gende. 

logisuv 

Sherman et al.. 1990152) i 

1 gende 
anaiyt 


Table 9 shows that 36 of 
considered gender. In the ma 
in certain analyses, adjusted f 
gender 1651 and 2 studies wen 
compared pulmonary functio 
levels of some parameters in 
reported higher levels of cert 

although reporting that gende 

specific information 1731- 
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y Health in Children 


Association of ParanieieKs) 


none observed for asihma 

male gender nsk factor for 
cough phlegm, wheeze, and 
asthma 

none observed for cough 

; none observed for 
I respiratory symptoms 

none observed for. inpatient 
nd outpatient care 
>oys had higher, respiratory 
iiness and symptom than 


ione reported 
prevalence of asthma in 
>oys>gjrls: risk faaors 
or asthma in boys>girls 

prevalence of wheezing, 
shortness of breath and 

alence of phlegm, wheeze, 
juna; and chest colds 

greater in males than females 

(at least in one of the age^ 


Dups tesear# 3 *-* 3 ^— 
editions associated with 
arenul smoking (phlegm 
•heeze. asthma, chest cold 
i males vs. wheeze^ 
ronchitis, chest colds m 
females) 1 

rule sex associated with 
vheeze but not asthma ir 
ihjdren aged 6-10 yrs 

none reported 

sociauon between , parer-^ 
ticking and cough pnm- • 
boys 

on e observed ; for sore tti- 
!A (matched 


Published Study 

Parameter (ages) 

Association of Parameters) 

Tsumoyiarus et al.1987 {42] 

gender 

association between ETS 
exposure and abnormal 

FEF^ or cough 
statistically significant in 
girls but not boys 

Dijkstra et al., 1988(44] 

ORs adjusted for gender 

none reported 

Moreno et al, 1988 [45] 

gender 

none reported 

Somerville et aJj. 1988 (461 

gender 

prevalence of wheezing, 
bronchitis, asthma, and 
cough in boys > girls 

Angioni et al, 1989 (47] 

gender 

none observed for respiratory 
and nonrespiraiory allergies 

Chan eta].. 1989 (49) 

gender 

none observed for wheeze 
and cough 

Chari toa'B lair. 1989 134] 

gender 

absence from school in 
! boys > girls 

McConnochi e/Roghmann, 

gender considered in crude 

male sex associated with 

1989 (50]! 

and multivariate anaJyses 

wheezing and asthma at age 13 

NeuspeiJ et al, 1989 [51] 

gender considered in multiple 
JOgisuc regression. 

male sex associated with 
wheezy bronchitis 

Sherman et al.. 1990 [52]! 

j 

gender considered m vanous 
analyses 

male sex associated with 
asthma; parental asthma 
and atopy increased nsk 
of asthma in females not 
males, history of pneumonia, 
bronchitis, hay fever, or 
sinusitis exhibited no gender 
difference as nsk faaor for 
asthma 


Table 9 shows that 36 of the 38 pulmonary function endpoint studies 
considered gender. In the majority of these, pulmonary function was, at least 
•n certain analyses, adjusted for sex. One srudv observed no association for 
gender [65] and 2 studies were matched for gender [68, 72). Of 11 studies that 
compared pulmonary-function on the basis of gender, eight reported higher 
evels of some parameters in males [55, 58, 60.61, 26, 66, 32, 74J, two studies 
^Ported higher levels of certain parameters in females [64, 66] and one study, 
‘ ough reporting that gender affected pulmonarv performance, provided little 
specific information [731. 
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Table 9. Consideration of Gender of the Subject in Studies of 

Household Smoking and Pulmonary Function in Older Children^ 


Published Study 

Parameter 

Association of Panmeter % 1 

Leeder et al., 1976 (551 

adjusted for gender 

peak expiratory flow ri:^ : 
boys > girls by multiple 
logistic regression 

Schilling « all. 1977 111) 

gender 

i 

association between fanu.v 
history of asthma and 
pulmonary function iffer.es 
by gender (i.e., particular 
functional parameters 
involved); maternal smoking 
associated with decreased 

MEF^ (not FEV r PEFTO Ln 
girls, no association in bovs 

1 Yamell/St Leger. 1979 [56) 

gender' 

maternal smoking associated 
with decrease in FMF and 

FEV o 7J in girls not boys j 

Tager et al;. 1976 157) 

adjusted for gender 

, association between maternal 
smoking and deaeased FEW 
in boys but not girls; parent- 
child correlations for FEV ( for 
girls not boys 

T'ager etal., 1979 U 51 i 

adjusted for gender 

none reported 

Weiss et al.. 1980 117) 

adjusted for gender 

none reported 

Tager et al, 1983 158) 

adjusted for gender; gender 
considered in autoregressive 
! model 

i 

male gender has positive 
influence on change m FEV, 
over a one year period 

Tager et al., 1985 [591 

adjusted for gender; gender 
considered in autoregressive 
model 

decrement in FEV t associated 
with smoking in males > 
females 

O’Connor et a].. 198? 139) 

adjusted for gender 

none reported 

Ware et al., 1984 [28] 

adjusted for gender 

none reported, no observed 
influence on maternal smoking 
association with pulmonary' 
function 

Berkey et al.. 1986 (60) 

adjusted for gender 

unadjusted FEV, and FVC of 
boys > girls between 6-10 
>rs of age 
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I polished Study 


Cbadeiai.. 19811611 


Elcwo et al., 1983 1211 
lebovniz et al., 1982 (62) 
Lcbowia, 19*84 (25) 
Lebowiu et all. 1984 [631 
Lebowitz et al., 1987 164) 


Ubowitz/Holberg. 198" 165) 
Tashkin et al . 1984 [26] 


Vedal et al.. 1984 1661! 


to 

O 

w 

W 

s 

S 

GO 

N 


Parameter 

gender 


gender 
adjusted f 
adjusted f 
adjusted f 
gender 


gender 

gender 


adjusted 
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a m Studies of Parental/: 
iction in Older Children 

Association of ParametcKs) I 

peak expiratory flow rates of 
boys > girls by multiple 
logistic regression 

association between family 
history of asthma and 
pulmonary function affected 
by gender (ie*. particular 
functional i parameters 
I involved), maternal smoking 
associated with decreased j 
MEF^ (not FEY r PEFR) in 

girls, no association in boys 

maternal smoking associated 
with decrease in'FMF and 
FEV arj in girls not boys 

association between maternal 
smoking and decreased FEY. 
in boys but not girls; parent* 

I- child correlations for FEY. for 

rls not boys 
none reported 
! none reported 

t male gender has positive 

ve influence on change in FE\ 

over a one year penod 

^ decrement in FEV, associated 

vx with smoking m males > 

females 
none reported 

none reponed. no 

influence on maternal 
association *nl> pulmorun 
function' 

1 unadjusted FEV. and Ft c c.: 
boys > girii bet*«"'■ * 

yrs of age 


Published Study _ | Parameter (ages) 

Hasselbad et al., 1981(61) gender 


Ekwo et al., 1983121] 
Lebowiu et al, 1982 [62] 
Lebow'iu. 1984 (251 
Lebowitz et al.. 1984 [63) 
Lebow’jtz et al., 198" [64] 


adjusted for gender 
j adjusted for gender 
adjusted for gender 


Lebowuz/Holberg, 198* |65J gender 
Tashkm et al. 1984 126] gender 


Vedal et al.. 1984 166) adjusted for gender 


___ Association of Parameters) 

rev oL? 5 of *»ys > girls 6-13 yrs 
of age; maternal smoking 
associated with greater 
decrements in FEV q?5 m boys 
than in girls; gas stove usage I 
was associated with decreased 
| g^h not in boys | 

none reponed j 

none reponed J 

none reported 

none reponed I 

VmaXj/FVC of females aged | 
13-25 > males of the same age. j 

gender was a significant co- I 
variable in multivariate j 

analysis of factors determining I 
the relationship between 
symptoms, smoking and I 
pulmonary funcuon of I 

children but not in I 

relationship between asthma 
and pulmonary function (FEY 
and Vmax^ 1 1 

none observed for FEY jt 
Vmax w . and Vmax^/FVC 

I FVC, FEV r TEF^ y Vmax of j 
males > females, age-gender 
| influences on the association j 
I between maternal smoking and I 
pulmonary funcuon (ses I 
Tablt 10) 

gender significant prediaor of j 
all pulmonary function I 
parameters (FVC and FE% 0 
boys > girls. FEF m , Vmax]', 
Vmax » ghis > boys); 
significant interaction between] 
gender and age for all I 

functional parameters except I 
FVC; maternal smoking 
associated with decreased I 
flow rates in girls, no I 

association with maternal I 
smoking in boys | 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 
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Published Study 

Parameter (ages) 

Association of Parameter v i 

Spinaci et al.. 1985 13H 

gender 

gender influenced ass-vu;. -1 
between geograpruv irei 
(outdoor pollution, and 
pulmonary function rv. j 

gender influences observe-^ 
with regard to assocan. r. 1 

between passive or active 1 

smoking and putmonar, 
function 

Burchfiel et al.. 1986132] 

gender 

i 

| 

age adjusted FEV. and Fc<" r 
males > females between 
of age; no consistent gen 
der difference m Vmax^. 
parental smoking decreased 
FEV, and FVC in males and 
Vmax^ in females 

Cheat'Ll. 1986 [67] 

gender 

! 

paternal smoking was 
associated wuh greater 
decrements in FEV p MMEF 
and FEF ttvr j in girls than 
boys 

Murray/Momson, 1986 [68] 

exposed and nonexposed asth¬ 
matic children comparable 
for male:female ratio; func¬ 
tion adjusted for gender 

NA (matched) 

Teailescu et al., 1986 [37] 

exposed and nonexposed sub¬ 
jects matched for gender 

parental smoking associated 
with decreased FEV^ and 
FEF^j (not FVC or 

FEVj/FVC) in boys not girls 

Evans etal., 1987 [691 

gender 

none reported 

Stem et al., 1987, 1989 (40j 41) 

adjusted for gender 

none reported 

Tsimoyiams et al., 1987 (42] 

gender 

association between ETS 
exposure and abnormal FEF^ 
7S or cough statistically signi¬ 
ficant in girls but not boys 

Dijkstra et al. 1988 [44] 

gender 

N0 2 or gas stove usage was 
associated with decrements of 
pulmonary function growth in 
gais (FEVj and MMEF) not boys 
while household smoking was 
associated with decrements in 
pulmonary function growth in 
i boys (PEF) not girls 
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Published Study 


Paramett 


19S817Q) 


gender 


Masiet ali, 1988 171] 


gender 




Murray/Momson. 1988 1721 


Chanetal.. 1989 173] 


expose 
matic c 
for ma 
lion ac 

adjust 


Kauffmann et ali. 1989 [741 


gende 


W 

o 

N 

Z3 

S 

S 

00 
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in Children 


| Association of ParameieKs) 

! gender influenced association 
betw een geographic area 
(outdoor pollution) and 
pulmonary function; no 
gender influences observed 
with regard to association 
between passive or active 
smoking and pulmonary 
function 

age adjusted FEV, and FVC of 
males > females between 10-19 
: yrs of age, no consistent gen¬ 
der difference in Vmax^ | 
parental smoking decreased 
rz\\ and FVC in males and 
Vmax w in females 

1 paternal ismoking was 
i associated with greater 
! decrements in FEY r MMEF. 

! and FEF o vr , m girls lhan 

! bovs 

i 

asth-' NA (matched) 


parental smoking associated 

; with decreased FEVj and 
j FEF^ (not FVC or 

! FEV/FVC) in boys not prh { 

|| none reported 

i none reported 

association between 
exposure and abnormal :FF*, 
or cough suusucaUvj^ 
ficant in girls but not bcv*. 

NOi-or g»s *>° ve usaRr '. 

associated with decremrn-*- 
pulmonary funeuon ~ - 
girls (FEV, and MNtEF nrt J 

while household sm° kt •- 

associated wrh deaemer.; ■ 

pulmonary function gr 

! boys (PEF> not gtriv 


| Published Study 
Martinez etal., 1988 [701 


Parameter (ages) 
gender 


Masietal, 1988(71] 


Murray/Morrison. 1988 1721 


Chan « ai., 1989 (731 


exposed and non exposed asth 
mauc children comparable 
for male female rauoj func¬ 
tion adjusted for gender 


Association of Parameters) 

parental smoking associated 
with increased bronchial 
responsiveness (carbachol) in 
males not females; amonp f of 
Pdental smoking associated 
jWith skin test reactivity in 
males not females; interaction 
berween gender, parental 
smoking and atopy confirmed 
by muJuvariate analysis 

duration of ETS exposure at 
home (persons X years) 
associated with decreased 
and Vmax^ (not 
FVC, f%V r PEFR) m males not 
females; ETS exposure in men 1 
(not women) before 17 years 
jif' age associated with 
decreased FEF„.. 

2v '5 

I* NA (matched) 


adjusted for gender 


Kauffmann et al.. 1989 [74] i 


gender was a significant 
predictor of FVC. FEV 0 ,, 
MEF ft , 5 , and PEFR; low birth 
weight was associated with a 
greater decrement of FEV . m 
boys than girls 

FVC and FEVj boys > girls, no 
gender difference for FEF 
FEV/FVC. or FEF^/rvC* * 
differences noted in brother- 
brother and sister-sister 
correlations of specific 
pulmonary function parameters, 
for most pulmonary function 
parameter correlations, like- 
sex sibships > opposite-sex 
Sfcships, gender differences in. 
pulmonary function growth 
patterns observed; gender 
differences in pareni-ohild 
correlations of specific 
pulmonary function parameters 
observed. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 
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EfS Exposure, Confounding Var 


Published Study 

Parameter (ages) 

Association of Para. 

Muitay/Morrison. 1989 1751 

exposed and nonexposed asth¬ 
matic children comparable for 
maleiemale ratio; function 
tlon adjusted for gender 
in some but not all analyses 

maternal smoking **> ^ r •" 
with decreased FF> fv* 
and PC # (not FVC in.:* • 

feuis 

Strachan et al., 1990 (531 

adjusted for gender 

none reported 


Eleven pulmonary function endpoint studies suggested an interar: - 
between gender of the subject and parental/household smoking [11. 56.y-V* 
32, 67, 37, 42, 44, 70, 751. An interaction between gender, age and parenul 
household smoking was suggested in two studies [26,71], and that of atopy and 
parental/household smoking in one study [701. Although a significant number 
of studies reported the involvement of gender in the association between 
parental/household smoking and pulmonary' function, there was no consistence 
of this association with males versus females Interactions between gender or 
the subject and other variables were also suggested, including age [661. smoking 
[591* smoking and symptoms [641, indoor pollution: [61, 44], outdoor pollution 
[311i family history of asthma [111, low birth weight [731 parent-child pulmonary 
function correlations (57,74], and sibling-sibling pulmonary function correlauons 
[74]. Eleven studies provided no information concerning any association 
between gender and pulmonary function [15,17, 39, 28; 21, 62, 25, 63. 69. -*0 
41, 531- 


F. Active smoking by the subject 

As shown in Table 10,20 clinical endpoint studies considered active smoking 
as a potential confounder. The criteria employed to evaluate this factor varied 
significantly from study to study. In some, the data on active smoking were 
obtained from parental responses, while in others they were based on childhood 
responses in the absence of parents. Several studies assumed children to be 
nonsmokers below a certain age, although the cut-off age selected by particular 
studies ranged from 12 to 16 years. There was also variation in the criteria 
employed (e.g. number of cigarettes smoked, etc ) to classify a child as a smoker. 
Smokers were excluded or considered by the authors to be insignificant in nine 
of these studies [8* 10, 19, 26, 28, 37, 38, 42, 44]i Three studies reported no 
observed association between active smoking and respiratory conditions in 
children [17, 23, 52). Four studies reported that active smoking was associated 
with increased prevalence of respiratory symptoms and disease in children [13, 
24, 31, 54] and none reported an opposite association. Four studies provided 
no information with regard to any association between smoking and clinical 
endpoints (II, 32, 39, 51). 
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Table 10. Consideration of Active 5m 
Household Smoking and F 
Children 


Published Study, j Pl 

arameter 

Cameron et al., 19^9 181 ? 

u 

ft of 13-1 
noking,: 
i analyst 

Lebowitz/Bunows, 1976 [101 c 

2 

a 

5 

hildren l 
umed to 
.of 60 1* 
my smok 
moked v 

5 C ^illing et al., 1977 (111 ■ 

smoking 

■romchil 

Bland ei al , 19781131 j 

all childr 
(groupec 
cigarettes 

Weiss et al.. 1980 1171 

childhoc 

obtainec 

response 

parents 

Dodge, 1982 1191 

children 

reporter 

Schenkeret al. 1983 1231 

whethe: 

more c 
rentiys 
respond 

Charlton. 1984 1241 

quantir 

smokev 

Tashkm et al . 1984 (261 

childre 
to be r 
asked 
and. if 
analys 

Ware et al.. 1984 (28) 

i\ 

C 

Spmaa et al. 1983 13U 

Cl 

chiidn 
higher 
status 
(1st tc 
rental 
of sm 
J fore r. 
J factor 

3 childr 

J one c 
* smok 




o 

(*> 
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S SOO a uon of PaismeterCs) 1 

sterna: smoking associaied 
-5th deceased FEN\, 
nd PG^Cnot FVG) in boys not 

iris 

tone reported _ 


iggesied an interaction 
i smoking 111 1 ,56y57,66, 
ander, age and parental/ 
~1], and that of atopy and' 
ugh a significant number 
the association between 
there was no consistency 

ations between gender of 

icluding age 1661, smoking 
Si, 441, outdoor pollution 

V), parent-child pulmonary 
3 narv function correlauons 
nceming any association 

28, 21,62, 25, 63.69: 40. 


uered active smoking 

aluate this faaor vaned 

,n active smoking were 

,ere based on childhood 

assumed children to be 
ee selected by particular 
variation in the catena 

issify a child as asmoke 

o be insignificant in run- 
iree studies reports :• 
respiratoty condm^ 

; smoking was asMxu< -• 

td disease in childr«. •• • • 

n Four studies pr wK><^ 

een smoking arw: J 


Table 10, Consideration of Active Smoking by the Subjea in Studies of Parental/ 
Household Smoking and Respiratory Symptoms and Disease in Older 
Children 


Published Study 

Parameter 

Association of Parameters) 

Cameron et al., 1969 [81 

2% of 13-16 yr olds reported 
smoking, apparently included 
in analysis 

NA (homogeneous) 

Lebowitz/BurTows, 1976 [10) 

children under 15 were pre¬ 
sumed to be nonsmokers (onl) 
2 of 60 14 yi olds indicated 
any smoking and they* had 
smoked very few cigarettes) 

NA (homogeneous) 

Schilling et al, 1977 [ll] 

smoking status obtained 
from child responses 

none reported 

Bland et al, 1978 [13) 

jail children questioned 
(grouped on basis of number 
cigarettes smoked) 

associated with increased 
cough and breathlessness 

j 

Weiss et al., 1980 [17] 

childhood smoking status 
obtained from subject's 
response in absence of 

none observed for persistent 
wheeze 


parents 


Dodge, 1982(19] 

children questioned, none 
reported smoking 

NA (homogeneous) 

Schenker et al, 1983 (23) 

whether child smoked 5 or 
more cigarettes and is cur¬ 
rently’ smoking (child s 
response) 

none observed for 
respiratory symptoms 
(cough, phlegm, wheeze) 

Charlton. 1984 [24] 

quantity' of cigarettes 
smoked/week (child response) 

associated with increased 
cough 

Tashkin et al., 1984 [26] 

children under 12 assumed 
to be nonsmokers; others 
asked about smoking status 
and, if so, excluded from 
analysis 

NA (homogeneous) 

ct al., 1984 [28] 

< 

i 

< 

i 

t 

children in 4th grade or 
higher asked about smoking 
status in absence of parent 
(1st to 3rd grades from pa¬ 
rental responses), incidence 
pf smoking rare andj there- 
ore not considered a nsk 
actor 

NA (homogeneous) 

p?«naQ etai, 1985 131) t 

duldren who smoked at least ; 

associated with increased 

C 

S 

me cigarette considered < 

■mokers (child's response) 

ritronic cough 
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EX Exposure, Confounding ' 


27 pulmonary function endpoint studies considered active smoking by the 
subject as a potential confounding variable (Table 11); As in the clinical endpoint 
studies, there was significant variation as to whether this information was 
provided by parent or child, the age below which children were assumed to be 
nonsmokers (9-16 years), and the amount a child needed to smoke to be 
classified as a smoker. Children were excluded on the basis of active smoking 
or were considered to be of insignificant number in 14 studies [28, 60, 19, 26, 
66, 67, 68, 37, 69, 42, 44, 71, 72, 75] Six studies reported that active smoking 
was associated with decreased pulmonary function 115, 58, 59, 64, 65,311, none 
reported an opposite association, and two studies reported no observed 
association between active smoking and pulmonary function 157, 17]. In five 
pulmonary' function endpoint studies, no information was provided on this issue 
[11, 39, 62, 63, 321. 


Published Study 

Parameter (ages) 

Association of Pa nrv.cr * 

Table 11 Consideration of Active 
wonQphold Smoking an 

Burchfiei et al., 1986 [32J 

i Children under 16 yrs. con- 

none reported 




sidered to be nonsmokers 
(active smoking by older chil- 


■ 

Published Study 

Parame 


dren determined by question¬ 
naire) 



Shilling et al., 1977 [111 

smokir 
child n 

Teculescu et al., 1986 137) 

smoking children excluded 

NA (homogeneous) 



eluded 


from study (based upon 


Tager et at. 1976157] i 

childhr 


parental responses) 



(detail 

Willat. 1966 138]! 

none of the children smoked 

Na (homogeneous) 



althou 


(based upon parental respon- 



pareni 


ses) 




old or 

O’Connor et al., 1987 [391 

obtained from child’s 

none reported 


Tiger et' al.. 19791151 

child's 


responses; adjusted for in 


1 

(obtai 


analysis 




respo. 

Tsimoyianis et al., 1987 [42) 

smokers or ex-smokers were 

NA (homogeneous) 


Weiss et al., 1980 [17] 

child! 


excluded from study (based 



obtain 


upon subject's responses) 




in abs 

Dtjkstra et al ,1988 [44} 

smoking children excluded 

NA (homogeneous) 


Tager et al. 1983 158) 

child' 


from study (based upon 



(obtt 


parental responses) 




respc 

Charlton/Blair. 1989 [54) 

sometimes or regular smoking 

associated with increased 


Tager et al. 1985 1591 

child 


compared to no smoking 

school absence for a vanetv 


(obta 


(child response) 

respiratory- and nonrespiratory 



'respc 

Neuspeil et ai.. 1989 [5D 

from parental interview 

ailments 


O’Connor et al., 1987 139) 

obu 

none reported 


porn 

i Sherman et al.. 1990 152} 

smoking status obtained from 

none observed for asthma 

i 


anal' 


child’s responses 



Ware et al., 1984 [281 

chile 
hi oh 


Berkey et al;. 1986 1601, 


Dodge. 1982 119) 
Lebowiiz et al. . 1982 1621 




sun. 

I (1st 
pare 
of s 
r'lher 
risk 

dial 
at U 
we? 
llCea 
gra 
sm 

chi 

act 

spt 
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association of Parameters) 


ionc 


reported 


NA (homogeneous) 
NA (homogeneous) 


i none 


reported 


NA (homogeneous) 


NA 


(homogeneous) 


associated w.th>ncre« ed 

school absence for a vanctv 

liratory and nonrespitaton 

.enis 

none reported 

none observed for asthma 


active smoking b> 
in the clinical endpoint 
this information w3> 

en were assumed to N- 

»eded to smoke to K 

basis of acuvesmoktn, 

^studies 128. 6c. 1 ,' 

ted that acuve smokm.. 

58 59.6-. 65. 511 none 

uncuon b • 1 1 

as provided on tbi' — 


Table 11. Consideration of Active Smoking by the Subject in Studies of Parental/ 
Household Smoking and Pulmonary Function in Older Children 


Published Study’ 

Parameter 

Association of Parameters) 

Schilling et ah, 1977 [ll]l 

smoking status obtained from 
child responses, smokers ex¬ 
cluded from analysis 

none reported 

Tager et al, 1976 [57] 

childhood smoking history 
(details not specified 
although data obtained from 
parents for children 12 years 
old or less) 

none observed for FEN'’, for 
males and females analyzed 
separately (stated that n was 
small) 

Tager et al.., 1979115) 

child’s smoking history 
(obtained from subject's 
responses) 

associated with decreased 

raw 

Weiss et al.. 1980 [17J 

i 

childhood smoking status 
obtained from subtea s response 
m absence of parents 

none observed for FE 

! Tager et al. 1983 [58] 

1 

1 

child's smoking history 
(obtained from subjea s 
responses) 

Associated with decreased 

FEV, growth; effea on FEF^ 
borderline (p«0.058) 

Tager et al.. 1985 [59] 

child's smoking history 
(obtained from subjea s 
responses) 

associated with decreased 

FEV, and FEF^ 

O’Connor et al.. 1987 [39] 

obtained from child s res- 
1 ponses; adjusted for in the 
analysis 

none reported 

Ware et al.. 1984 [28] 

1 

children in 4th grade or 
higher asked about smoking 
sutus in absence of parent 
(1st to 3rd grades from 
parental responses; incidence 
of smoking rare and. 
therefore, not considered a 
risk faaor 

NA (homogeneous) 

&erkey et al.. 1986 (60) 

children who currently smoked ! 
at least 1 agarene/week 
were excluded from study 
(each child in 4th or higher 
grades asked about personal 
smoking habits) 

NA (homogeneous) 

°°<Jge, 1982 [19] j 

children questioned, none 
reported smoking 

^A (homogenous) 

^bo^-iuet al.l, 1982 162] 

active smoking (details not r 

specified) 

lone reponed 
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EPS Exposure, Confoun 


Published Study 

Parameter 

Association of v ; 

Lebowitz et al., 1984 (63) 

based upon questionnaires 
completed by children 15 yr 
and older 

none reported ~ ] 

Lebowiiz et al., 1987 [641 

Lebowit 2 /Holberg. 1987 [651 

! 

Tashkin ei alJ, 1984 (26] 

current, ex-, or never smoker 
(obtained from children 15 yrs 
or older, otherwise from 
parent) 

childhood smoking (details 
not specified) 

children under 12 assumed to 
be nonsmokers; others asked 
about smoking status and, 
if so, excluded from analysts 

current and ex-smokmg 
associated with decreased 

FEVj and Vmax^ lev e .s Jr .d 
growth rates, and r. 

active smoking asssocuiec 
with decreased \'nux5 >- lr ^ 
Vmax^WC.andFEV. 

NA (homogeneous) 

Veda! et al.. 1984 [66] 

children considered smoker 
they smoked 5 or more bg- 
areties and were currently 
smoking (obtained from sub¬ 
ject's responses in grades 

4-6, not 1-3); smokers ex¬ 
duded from study 

NA (homogeneous) 

Spinad et al.. 1983 (31] 

children who smoked at least 
one cigarette was considered 
a smoker (child’s response) 

active smoking associated 
with decreased FEF and 

VmaX »H 

Burchfieliei al., 1986(32] 

children under 16 yrs. con¬ 
sidered to be nonsmokers 
(active smoking by older chil¬ 
dren determined by question- 
aire) 

none reponed 

Chen/Li, 1986 (67)! 

children who reported smok¬ 
ing 1 or more cigarectes/wk. 
were rare and were exduded 
from the study (based on sub¬ 
ject’s responses) 

NA (homogeneous) 

! Murray/Morrison. 1986 (681 

active smokers omitted from 
study (obtained by subject's 
responses) 

! NA (homogeneous) 

Teculescu et al.. 1986 (37] 

smoking children exduded 
from study (based upon 
parental responses) 

NA (homogeneous) 

Evans et al., 1987 (691 

ever smoking children were 
exduded from study (subject s) 
responses) 

NA (homogeneous) 
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Published Study_ 

Tnmoyiams et ah, 198/142) 

Dijkstra el al., 1988 [441 

Masi ec al., 1988 [71] i 


Murray/Morrison, 1988 [721 


Munay/Morrison, 1989 [751 


G. Infant feeding 

As shown in Table 12A. 
(i e., presence or absence c 
milk) observed no assodat 
between lack of breast fee 
provided no information or 
there were no pulmonary f 
dealt with infant feeding. 

Table 12. Consideration of 
Household Smofc 
Children 


A. infant feeding 
Published Study 
Fergusson/Horwood, 1985 [291 


Horwood « al.. 1985 1301 

McCormochie/Roghmann.w* 

19861331 £ 

W 

Willat: 1986 138) CA 

o 

CA 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 
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C ° ¥ ° U ^ K ‘™‘° aru * Respiratory Health „ am* 


Association of Parameter^) 


none reported 


current and ex-smoking 
associated with decreased 
FEY, and Vmax^ levels and 
growth rates, and Vmax^/FVC 

active smoking asssodated 
with decreased Vmax50% and 
Vmax^/FVC, and FEV, 

Na (homogeneous) 


NA (homogeneous) 


hil- 

on- 

^k- 

k 

ied 

sub¬ 


orn 
: s 


acuve smoking associated: 
with decreased FEF^.^ and 
VmaXj^ 

>ne reported 


NA (homogeneous") 


NA (homogeneous 


NA (homogeneous 

i 


■re NA ihonopene J' 

»ect's‘> 



Dijkstra et aJJ, 1988 [44] 


Mas* et alj. 1988 (71) 


Murray/Momson. 1988 (72) 
Murray/Momson, 1989 [75) 


ail nonsmokers based upon 
subjects questionnaire 
responses 

active smokers ommed from 
study (obtained by subject s 
responses) 


Na (homogeneous) 
NA (homogeneous) 
NA (homogeneous) 
NA (homogeneous) 


I nfan t feeding 

(ie.^re^nceor^*bsenre'ofbi^sf *“““ *“ 3ddressed feeding 

**> observed no assocratron [ 3 0 38anTT™" *'*** 
between lack of breast feeding and LreaseH Jk ^ K P° ned an association 
provided no information on this issue P9 431 As • ^ eZ ' ng J 33Ji 211(3 ^ papers 
there were no pulmonary functionTn f ^ lnd ' Cated 111 Tables 1 and 1 3A 
dealt with infant feeding P SrUdieS m schoo] ' a 8e children that 

T!b,e 12 

Children 8 Respiratory s ymptoms and Disease in Older 

A- Infan t feeding 

Polished Study 

F «rgusson/Hom’ood, 2985 129) 


Norwood ei al, 1985 ( 30 ) 

^^od, ?/Roghmann 


' ldj > 1986138] 


Parameter 

presence or absence 
of breast feeding 

earfy feeding history (breast and 
/or bottle) up to 4 mos of age 

breast, formula. mUk feeding 
during first 6 mos of life 


method of postnatal feeding 


Association of Pa rameters) 
none reponed 

none observed for asthma 

lack of breast feeding assoc 
*Tth incr wheezing 
(strongest among children 
without family history of 
allergy) 

none observed for sore throats 


Ml 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 
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£IS Exposure, Confound 


Published Study 

Parameter 

Association of Parameter s 


published Study ** 

Andrae et al.. 1988 (43) 

type of feeding during first 

6 mos.of life 

none reported ~ | 


Spinad et al-. 1985 13H 

by 

ar 

Neuspeil et al., 1989 151) 

breast feeding at least 1 month 

none observed for wheer. 
bronchitis 


F 

Cl 

B. Outdoor pollution 





Published Study 

Parameter 

Association of Parameter s 


! 

Kasuga et al., 1979 1141 

living distance from main 
highway as surrogate for 
amounts of N0 2 and SO, 

(<50 m, <100 m, >100 m> ; 
distance from highway based 
upon previous measurements 
of these gases 

none observed for this 
parameter alone, however 
increased prevalence rate 
of respiratory diseases in 
children of heavy smoking 
households living <30 m of 
highway, suggestive of 
interaction between outdoor 
pollution and ETS exposure 


Teculescu et al.,1986 137) y 

a 

P 

Stem « al., 1987. 1989140.411 a 

V- 

c 

Andrae et a).. 1988 (431 c 

Tageretali. 1979(15) 

outdoor air qualiry reported 
to be similar in various pans of 
the community 

NA 1 (homogeneous) 


F 

f 

Angioni et al., 1989 147] i 

Speizer et al.. 1980(16) 

NOj monitoring outdoors 
in selected households 

none reported 



Dodge. 1982 (19) 

towns with copper smelters 

none observed for asthma. 


C Daycare 

vs towns without copper 

wheeze, and sputum, increased 


Published Study 


smelters 

prevalence of cough associated 
with towns with copper 
smelters. 


Said et al, 1978 C12J i 

Schenker et al.. 1983 (231 

regions of low, medium, and 
high air pollution (based 
upon mining and power plants) 

none reported 


Willat, 1986 138) 

Chariton; 1984 (241! 

industrial vs. non-industrial 
regions 

none observed for prevalence 
of cough 


Andrae et al., 1988 [431 

Lebowitz, 1984 (25) 

‘random duster sample" for 
TSPs, RSPs, CO, O r pollen, 
bacilli, fungi, and algae, 

none reported 


McConrochieltoghmana 1089 

1501 


over a 72 hr penod 



D. Animal exposures 

Wareet al.. 1984 128) 

air qualify' variations among 

vK* /\ Ia/**!? iAnc in ,rhic crn^v 

none reported 


Published Study 


uic o iociuond uniuiid muu) 

were adjusted for by dry- 
cohort correction in multiple 
logistic regression model 



Fergusson/Horwood. 1985 129) 

Horwood et al.. 1985 [30] 





McConnodue/Roghmanru 

1986 133) 





Andrae et al.. 1988 U3) 

i 


2023510592 


Source: https://www.industrydocuments.ucsf.edu/docs/hjpxOOOO 



:or\ Health in Children 


ETS Expose, Confounding Variables and Respiratory Health ,i 


tn Children 


Association of Parameter^) 
none reported 

n none observed for wheezy 
bronchitis 


Association of ParameteKs) 1 

none observed for this 
parameter alone; however, 
increased prevalence rate 
| of respiratory diseases in 
children of heavy smoking 
households living <50 m of 
highway .suggestive of 
interaction between outdoor 
pollution and ET5 exposure. 

NA : (homogeneous) 


j none reported i 

ie observed for asthma. 

.leeze. and sputum, increased 
prevalence of cough associated 
with towns with copper 
smelters 

none reported 

none observed for prevalence 
of cough 
jnone reported 


none reported 


Published Study 
Spinaci et al., 1985 (31J 


Teculescu er al.,1986 (37J 


Stem et al., 1987, 1989 (40. 


Andrae et al., 1988 (43J 


Angioru et all, 1989 (47J 


C Day care 

Publish ed Study- 
I Said et al., 1978 (12) 


^illat, 1986 15S] 

Andra * et al., 1988 [43] 

1089 

jD. Animal exposures 

Published Study 


I Parameter 

outdoor pollution (monitored 
by daily measurement of SO 
and TSPs) was basis of 3 geo¬ 
graphic areas, central urban 
(TO, peripheral (UP), and 
suburban (SU). 


subjects recruited from an 
area without significant air 
pollution 


Association of Parameter^) 

j brcwchiaJ seoetions with colds 
increased (boys not girls) 
tn UC and UP compared to SU; J 

I ma,easc d (boys not girts) 

in 5U compared to UC and 
UP; none observed for cough, 
^eeze, shortness of breath, 

infant or recent respiratory 

illness. 

Na (homogeneous) 


431 all towns examined were smalt v* ru 

-th no^can, soul's ^ Chomo S—) 

of industrial air polHiiuon 


compared area near pulp and 
paper plant to area farthest 
from plant 


associated with increased 
bronchia] hyperreactivity 
and allergic disease 


r=5r==sss-r* 

— tory disease 


Parameter 

day care before age of 3 


age starting at day care 
or nursery 

' tyP* °f daily care for 
pre-schoolers 


F »gusson/H< 


"pre-school 


Parameter 


experience" 


Norwood, 1985 129)1 


Hor ~ood«aJ., 1985130JI 
^^oghmann. 

*"**«« al... 1988143J 


duration of household 

pet ownership 

ownership of pet cat or dog 
pets in home 


caged buds, aquarium fish 

l and furred pets m home 


_ A^ociation of Parame ters') 

day care associated with 
increased incidence of 
adenoideaomy and/or 
tonsillectomy 

none reported i 


none reported 


none observed for wheezing 
or asthma 


_ Association of Para meters) 
none reported 

none observed 
none observed 


none observed i 
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Confounding V 


ETS Exposure, 


Published Study 

Paiameter 

Association of Paorrxr.cr v 

Dijtaua eta)... 1988 1441' 

animals at home 

none reported 

Angioni et al., 1989 (471 

pets in house 

none observed 

Chan « al, 1989 149) 

pets in house 

none reported 

McConnochie/Roghroann. 

1989)50) 

dog or cat present in home 

none observed 

E- Stress 



Published Study 

Parameter 

Association of Parameter* s > 

Fergusson/Horwood, 1985 (291 

quantitative score for 
stressful events in mother's life 

none reported 

Horwood et al., 1985 130) 

quantitative scores for stressful 
events mmother's life and 

none observed 


maternal depression 


Neuspeil et a1. 1989 (511 

quantitative score of 
maternal depression 

none reported 

l Not applicable 




Table 13. Consideration of Selected Potential Confounders in Studies of Parental 
Household Smoking and Pulmonary Function in Older Children 


A. Infant feeding - no studies 


i 

B. Outdoor pollution 



Published Study 

Parameter 

Association of Parameters) 

Tageret al.. 1979 1151 

! outdoor air quality' reported to 
be similar in various pans of 
the community 

NA (homogeneous) 

i 

Speizer et al.. 1980 116] 

NOj monitoring outdoors 
in selected households 

none reported 

Ware et al., 1984 [281 

air quality variations among 
i the 6 locations in this study 
were adjusted for by aty- 
cohort correction in multiple 
logistic correction model 

none reported 

Hasselblad et al., 1981 I6l] 

ambient air pollution measure¬ 
ment'of TSPs, RSPs. and water 
soluble sulfate fraction of TSPs 

none observed for FEV^ 

Dodge, 1982119)1 

towns with copper smelters vs; 
towns without copper smelters 

none observed for FEV t 


344 


Publish ed Study 

Lebowitz et al.. 1982 162] 

Lebowitz, 1984 1251 

Tashkin et al., 1984 1261 
Spinaci et al. 1985 t3U 

Chen/Li. 1986 1671 

Teculescu et al:, 1986 137)i 
Stem et al.. 1987. 1989 (40. 

Kauffmann et al., 1989 (741 


411 


Paramet 

measure 
outdoor 
househc 
low; par 
and NC 
in exce 

‘randor 

TSP$, P 
bacilli, 
over a 


adjusti 

area 

outdo- 
by da. 
andT 
graph 
CUC). 

1 subur 

outdt 

cons: 

|subje 

samp 

subjt 

with 

all t< 
with 
of is 

tow 


C Day care - no studies 


10 

O 

10 

CO 

£2 

8 

cr> 

& 
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j Association of ParameterCs) I 

i 

i 

1 

none reported 

none observed 

none reported 

none observed 


j Association of ParameieKs) 


none reported 


! none observed 


none reported 

« _ 1 


jnders in Studies of Parental 
iction in Older Children 



Published Study 
Lcbowiu et al:,, 1982 (621 


Lebowitz. 1984 [ 25 } 

Tashkin et aJ, 1984 [26] 
Sprnaci et al.. 1985 (31J 


Parameter 

I measurement of a variety of 
outdoor pollutants in selected 
households (CO was considered 
pan>aiiatesconsidered highj 
and NO2 was variable but not 
m excess of NAAQS) 

"random duster sample" for 
TSPs, RSPs, CO. O v pollen, 
bacillij fungi, and algae 
over a 72 hr period 


Association of P arameter^) 

Na (homogeneous) 


adjustment for 
area 


children’s Vmax inversely 
associated wuh TSPs and 
Oj as an interaction, O 
associated with Vmax in 
children not exposed to ETS. 


geographical none reported 


Chen/U 1986 |67] 

Teculescu ei ai., 1986 
Stem et al.. 1987, 1989 (40. 41) j 

Kauffmann e t al.. 1989 [ 74 j 

c - care * do studies 


UC and UP associated with 
decreased FEVj and FVC 


NA (homogeneous) 


outdoor pollution (monitored 
by daily measurement of SO 
and TSPs) was basis of 3 geo¬ 
graphic areas. central urban 
(UC). penpheral (LT).and 
suburban (SU) 

outdoor urban air pollution 
considered the same for all 
!i subjects because area of 
| sample collection small 

subjects recruited from an area NA (homogeneous) 
without significant air pollution 

aU towns examined were small NA (homogeneous) 
with no significant sources 

of industrial pollution 


town of residence 


none reported 
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D. Animal exposures 

1 

j 


Published Study 

Parameter 

Association of Parameter s 

Murray/Momson, 1986 [681 

matched for ownership 
of household pets 

NA (matched) 

Murray/Momson, 1988 [72] 

matched for ownership 
of furred household pets 

none observed when tested 
by multiple regression on 
a seasonal basis 

Chan et al.. 1989 17J] 

j pets in house 

none reported 

Munay/Motrison, 1989 175) 

matched foe ownership of dogs 
or cats and positive skin prick 
tests to appropriate species 

NA (matched) 

E. Stress 

1 

_J 


Published Study- 

Parameter 

Association of Parameter^) 

Evans et al.. 1987 [691 

general stress in household 

none reported 


H. Outdoor pollution 

As shown in Table 12B, the 13 clinical endpoint papers that considered ^ 
outdoor pollution employed a variety of criteria for this particular potential 
confounder, including proximity to an area of pollution (e.g., highway or 
industrial source), residence within an industrial area, and measured levels of 
industrial pollution using specific environmental markers, Four of the studies 
reported no observed association [14, 24, 31, 47] and three reported positive 
associations between outdoor pollution and particular clinical endpoints [19, 31, 
431. One study suggested an interaction between outdoor pollution and parental/ 
household smoking [14]i In three of these studies, the outdoor air quality of the 
area(s) was judged to be similar or homogeneous by the authors [15, 37, 40,41], 
while four papers provided no information pertaining to associations [ 16 , 23 , 25 , 
28] i 

As shown in Table 13B, outdoor pollution (i.e., on the basis of proximity to 
industrial areas or environmental markers) was considered in 13 of these studies. 
Outdoor air quality was regarded as being homogeneous in five studies [15, 62, 
67, 37, 40, 41]. No association with outdoor pollution was reported to be 
observed in two studies [ 6 l, 19 lj while a “negative" association between 
particular pulmonary function parameters and outdoor pollution was reported 
in two studies [25, 311. Four studies reported no information on any association 
between outdoor pollution and pulmonary function endpoints [l 6 , 28, 26 , 74]. 

I. Daycare 

Of the four clinical endpoint studies that dealt with day care use as a potential 
confounder, one re ported no observed association [50lj one reponeda “positive" 
association [ 12 ], and two provided no information relative to any association [38, 


346 


43 ] (Table 12 C) As indie 
function endpoint studies c 

j. Animal exposures 

Five of the eight studies 
cated furred pets) reported 
33, 43, 47, 501 while the 
information (Table 12 D). F 
pets) as a potential confc 
studies. Of these, two wer 
observed association 172], 

(Table 13 D). 

H. Stress 

The three clinical enc 
confounder employed a q 
as a confounding variable 
and two provided no info: 
general stress in the hou 
endpoint study [691 in whi v ^ 
1'3. E); 

L Dampness and cold 

As shown in Table 14 A 
and cold as a potential o 
outdoor humidity; indoor 
and/or dampness in the c 
observed in two of the 
dampness and cold in th* 
increased rates of respira 
studies provided no infor 
with clinical endpoints t 

Of the four puimonai 
and cold (e g , outdoor a 
and cold/wet season vs. T 
ent association but an as 
maternal smoking and as 
44, 73] (Table 15A). 


*0 

o 

10 

CO 

$ 

o 

Cl 

w 

O) 
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association of Parameter^) 

I _____ 

Na (matched) 

| none observed when tested 
‘r. multiple regression on 
i seasonal basis 


2S 

:Ck 


none reported 
| NA (matched) 


i .Association of ParameteKs) 


»i rone reported 


x>ir.: papers that considered 1 
i for mis particular potential 
pollution (e.g highway or 
and measured levels of 
ers Four of the studies 
'} an: three reported positive 
rular :lirucal!endpoints 119.31 • 
>utdcor pollution and parental 
>. the outdoor air quality of the 

; by -die authors U5,3". *0. -m 

Bing to associations 116 . 23 

e o- the basis of proximity to 

veered in 13 of these stud*; 

jger.eous in five studies 11? <?- 

pollution was reported to be 
lecauve' associauon bemeen 
outdoor pollution was reporux. 
> information on any asscoau •• 
oior. endpoints 116 . -S - 1 ’ 


43] OTabie 12 C). As indicated in Tables 1 and 13C, none of the pulmonary 
function endpoint studies dealt with day care. P ^ 

J. A n i m al exposures 

* V , C ° f * C Ci « ht Stud,es ±at dea1 ' with animal exposures (mainly domesti- 
33 43 fU 47 d ^n tS) ZTT d n ° observed associauon with a clinical endpoint [30 

SoSabonmb^D^F' 61113 ^ 8 (2S> ’ ** 491 Pr ° vided no re *evtmt 
ormation (Table 12 D). Four studies considered animal exposures (household 

smdies C ° nfOUndin8 ) Variable 111 Pantry Unction endpoint 
tudies. Of these, two were considered to be matched [68,75] one reported no 

™nsr“ on1721 and °” provaed n ° pa 

H. Stress 

Sf**® d f UCal endpoint P a f>ers that considered stress as a potential 
confounder employed a quantitative score of maternal stress and/or de^ession 
as a confounding vanable. One of these reported no observed association [301 
and two provided no information on this issue [29, 51) (Table 12 E) Stress (i e 
general stress in the household) was considered in one putoonan ^ 
endpomt study [691 in which no information on associations was provided (Table 

I. Dampness and cold 

and^nlriT ^ Table A -r enCHniCal end P° lnt srudi « considered dampness 
and coid as a potential confounder based upon the following types of criteria 

an2^ > ri hUmjdjC> ' m t°° r humidir > ’ d omesuc dampness and iokland coldness 
and/or dampness in the child s bedroom or home. No association was recited 
observed m two of the stud.es [47, 491; while three studies ^] mvK 

inSed rTe d 3“ ChJd ' S or home - reponed associations with 

2E? !!? respirator y symptoms and disease in subjects [36,43 50] Two 

andTold^?' pu / H rnonai >' ftjn j aion endpoint studies that considered dampness 
and cold.Wr ’ ° U door and mdoor ^nudity, dampness and/or cold in the home 

;t ^ Gnvswar ^dry season),one reponednoobservedindepen^! 

mateSTsmot ^ “l 00 *? 00 su 8gestive of an interaction between season 
44 7™TabkTsir (72] > whlJe thne Prided no such information 125,' 


*-day care-use as a potent*: 

551 . one reponed a -p> 

yauveioanvassoa.it: t. 
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ETS Exposure, Confounding Va 



Table 14. Consideration of Selected Potential Confounders in Studies of Parenia’ 
Household Smoking and Respiratory Symptoms and Disease in Older 
Children 


A. Dampness and cold 



Published Study 

Parameter 

Association of Parameten s, 

lebowiu, 1964 1251 

outdoor and indoor humidity 

none reported 

Stiachan/Elton. 1986 1361 

dampness/mold in home; 
bedroom environment (cold) 

dampness/mold associated w*h 
increased rates of wheezing 
school absences due to lower 
respiratory problems, and 
coughing bedroom envoorereni 
associated with increased 
wheeling. 

Andrae et al.. 1988 1431 

signs of damage due to 
dampness in home 

associated with increased 
coughing after respiratory’ 
infections (not asthma, allergic 
rhinitis, or exercise-induced 
cough). 

Dijkstra et ai., 1988 [441 

dampness in the house 

none reported 

Angioni et ah. 1989 [47] 

absence of heating in home 

none observed 

Chan « al.. 1989 1491 

dampness or cold in home 

none observed 

Neuspeil et al., 1989 150) 

dampness in child's bedroom 

associated with increased 
! wheezy bronchitis 

B. Heating and air conditioning 

Published Study 

Parameter 

Association of Parameters) 

Tager et al.. 1979 [151 

homes with central gas 
heating vs. other 

none reported 

Speizer et al., 1980 (16) 

home heating fuel (oil, gas, 
electric); presence or absence 
of air conditioning 

none observed 

Weiss et al, 1980 [17J 

gas heater in kitchen heaung 

none observed 

Ware et al., 1984 [281 

fuel and air conditioning 
(dropped from regression) 

none reported 

Spinaci et ah. 1985 1311 

presence or absence of 
central heating 

none reported 

McConnodue/Rohgmann 

1986133) 

home heaung method 

none observed 

Strachan/Elton, 1986 136] i 

type of heat (gas or coal) 

coal burning associated with 
increased coughing 

Andrae et al.. 1988 [43) 

type of heaung 

none reported 

Angioni et al., 1989 147) 

type of heaung (radiators, 
electric, gas, firewood, none) 

none observed 


published Study 

Parameter 

l^wick et al.. 1989148) i 

type of he 
from tax a 

Chan et al.. 1989 [491 

1 

type of fu 
heating 

McConnochie/Roghmann 

1989150) 

home hea 

[ c Season 

Published Study 

Paramete: 

Colley et al.. 1974 (9) 

cough in 

Bland ei al.. 1978 [131 

study cor 

Charlton;, 1984 1241 

quesuonr 
istered di 
iof Decerr 
variation.* 
epidemic 

Lebowitz, 1984 1251 

season 

Park/Kim. 1986. 1988 [34. 351 

season 

Stiachan/Elton. 1986 1361 

conductt 

season 

Tsimoyianis et al, 1987 [421 

conduct* 

Dijkstra et ai.. 1988 1441 i 

question 

svmpton 

D. Occupational exposures - 

noscudi 

[ E. Quality of housing 

Published Study 

Paramet 

Kasuga ei al.. 1979 [141 

stnictuit 

rcinforc 

Paik/Kim 1986,1988 134. 35) 

number 
in a hot 

Suachan/Elion. 1986 [36] 

145 of 1 
in local 

Andrae et al. 1988 1431 

type of 
building 
carpetir 

Berwick et al.. 1989 [481 i 

from ta: 
(assesst 
used, c 
numbe: 
floors,: 
bottom 

Chan et al.. 1989 (49) 

home c 
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tory Health in Children 


mders in Studies of Parental/ 
ptoms and Disease in Older 


Association of ParameteKs) 
none reported 1 

dampness/mold associated with 
increased rates of wheezing, 
school absences due to lower 
respiratory problems, and 
coughing; bedroom environment 
associated with increased 
wheezing. 

associated with increased 
coughing after respiratory 
infections (not asthma, allergic 
rhinitis, or exercise-induced 
cough). 

none reported 

none observed 

none observed 

1 associated with increased 

wheezy bronchitis _ 


>ciation of Parame ters > 
none reported 

none observed 


none observed 
none reported: 

none reported : 

none observed 

coal burning associated 
increased coughing 

none reported 

none observed 


Exposure, Confounding Variables andRespii 


I Published Study 
' Berwick era!., 1989(481 

Ctan et al., 1989 ( 49 J 

McConnochie/Roghmann 

1989 (50) 

' C. Season 
Publis hed Study 
Colley et al., 3974 ( 9 Jl 
Bland et al., 1978(13} 
Chariton, 1984 124] 


I I*bowitz. ; 19841(251 
Park/Kim. 1986, 1988 [ 34 . 35 )' 
Strachan/EJton, 1986 (36) 

Tsunoyianis et al, 3987 (42] 
Dijkstra et ai.. 1988 (441 


Parameter 

type of heaung and fuel used 
from tax assessor s records 

type of fuel used for home 

heating 

home heating method 


Parameter 

cough in winter as endpoint 

«udy conducted m July 

!questionnaires were admin¬ 
istered during the first week 
of December to minimize 
variations due to local season 
epidemics 

season 

season 

, conducted during winter 
season 


conducted during August 

questions on respiratory 
symptoms gathe red'in winter 

* 00 studies 


iratory Health in Children 

Association ol Para meterts) 
none reported 

none reported 

none observed 


Association of Param eters)" 
NA (homogeneous) 

N’A (homogeneous) 

NA (homogeneous) 


none reported 
none observed 
NA (homogeneous) 

NA (homogeneous) 
Na (homogeneous) 


Par k/Kim 1986. 1988 ( 34 , 35 ) 
Strachan/EJton, 1986 [ 36 ] 
Andra *«al. t 1988(43) 

Bcnvldc « al., 1989 (48J 


Chan «al- 1989 M9] I 


Parameter 

structure of house (wood vs 
reinforced concrete) 

number of rooms occupied 
in a house 

145 of 165 children lived 
in local authonry housing 

type of house (construction 
building material, wall to wall 
carpeting) 

from tax assessor records 
(assessed value, materials 
used, condition of home. age. 
number of rooms, number of 
floors, square footage of 
bottom floor) 

home condition 


Association of Paramet ers)' 
■none observed 

none observed 

NA (homogeneous) 

none observed 

none observed 


none reported 
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J. Heating and air conditioning 

Among the 12 clinical endpoint studies that considered heating and nr 
conditioning, several criteria were employed, such as type of home heatin^ fuel 
presence or absence of air conditioning, and presence or absence of home 
heating (Table 14 B) Of these, five studies reported no observed association of 
this variable (usually pertaining to home heating) with clinical endpoints 116.1“ 
33,47, 301, while one study reported an association between coughing and the 
use of coal burning (361. Six ofthese studies provided no information relative to am 
association with this particular potential confounding variable ( 15 , 28 , 31 , 43 . 48.491 

Heating and air conditioning (i.e., type of home heating fuel, presence or 
absence of air conditioning, or presence or absence of central heating) were 
considered in nine pulmonary function endpoint studies (Table 15 B). Ofthese. 
one was considered to be homogeneous with regard to this potential confounder 
(621, three reported no observed association [16, 70, 72], and two reported that 
the type of home heating influenced pulmonary function [l6, 3H. Four studies 
provided no information on the relationship between this potential confounder 
and pulmonary function [15, 28, 73, 751. 


Table 15. Consideration of Selected Potential Confounders in Studies of Parental/ 
Household Smoking and Pulmonary Function in Older Children 


1 

A. Dampness and cold 

Published Study 

Parameter 

Association of Parameters) 
j_ 

Lebowitz, 1984 1251 

outdoor and indoor humidity 

none reported 

Dijkstn « al„ 1988 (441 

dampness in the house 

none reported 

Murray/Momson, 1988 (72) 

cold/wet season v$. warm/dry 
season 

i 

none observed for for FEV r 
FEF^ 5 , and PC^ to histamine 
in asthmatic children of 
nonsmoking mothers 
although decrements of 
above observed in asthmatic 
children of smoking mothers 
compared to children of non¬ 
smoking mothers during 
cold/wet season. 

Chan « al.. 1989 (731 

dampness or cold in home 

none reported 

| B. Heating and air conditioning 

Published Study 

Parameter 

.. 

Association of Parameters) 

Tager et al.. 1979 (15) 

homes with central gas 
heating vs. other 

, 

none reported 


Published Study 

Parame 

"speizer et al., 1980 (161 

home 1 
electric 
of air c 

Ware et al., 1984 128) 

heatin.i 
from r 

Lebowitz et al., 1982 162) i 

most 1 
heal a 

Spinad et ali, 1985 131) 

prese: 

centrs 

Martinez et al., 1988 170) 

sourc 
(cent: 
gas, c 

, Muiray/Morrtson, 1988 (72) 

type 
of w 

j 

Chan et al.. 1989 173) 

type 

heat 

Murray/Momson, 1989 175) 

use 

C. Season 

Published Study 

Pars 

, Yameii/St. Leger. 1979 (561 

all \ 
perl 

mo: 

Ware etal, 1984 (26] 

sea 

pul 

Hasselblad et alJ. 198116U 

sea 

pu: 

Lebowitz. 1984 125) 

ses 

9* 

Spinaci et al 1985 1311 

sn. 

Wl 

AT 

Ghen/Li, 1986 167) 

Stl 

Tsimoyianis et al., 1987 [421 

ST 

Dijksua el al., 1988 144] 

P' 

ir. 

Martinez et al.. 1988 [701 

P 

d 

N 
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>nsidered heating and air 
type of home heating fuel, 
?nce or absence of home 
no observ ed association of 
i clinical endpoints [16,17, 
between coughing and the 
information relative to any 
triable [15,28,31,43,48,49). 
heating fuel, presence or 
e of central healing) were 
lies (Table 15 B). Of these, 
o this potential confounder 
72], and two reported that 
ction [16, 31) Four studies 
n this potential confounder 


nders in Studies of Parental ’ 
rtion in Older Children 


■Kiauon of Parameter^) 

d reported 

none reported 

none observed for for FEV ( 
FEFj V - s , and PC* to hisumnr 
in asthmauc children of 
nonsmoking mothers 
although decrements of 
above observed in asthma;:, 
children of smoking mother' 
compared to children of nor. 
smoking mothers during 
cold'wet season 

none reported 


Association of Parameter' 
none reported 


Published Study 
Speizer et al., 1980 fl6) 


Ware et al., 1984 f28]i 
Lebowit 2 et al., 1982 (62) 
Spinad et al., 1985 131] 
Martinez et al.. 1988170) 

Murray/Mornson. 1988 (72) 

GtenetaJ., 1989(73) 

Murray/Momson, 1989(75) 
C. Season 
| Publish ed Study 
Yameli/St. Leger, 1979 156) 

Ware et al, 1984 (28) 
P^selblad et al., 1981 (6l) 

[ ^bowitz, 1984 (25) 

Spinaci et al, 1985 (31) 

^crvlj, is^ [67J 

Tsimoyianis etal., 1987 ( 42 ) 
f>i)ksira et al., 1988 (44) 


I Parameter 

home heating fud (oil. gas. 
eJectnc); presence or absence 
I of air conditioning 


heating fuel and air (dropped 
from regression) 

! most homes had centra) 

' beat and air conditioning 

[ presence or absence of 
! central heating 

source of energy for heating 
(centralized, kerosene, natural 
| gas, other) 

! type of centra) heating and use | 
| of wood stoves for heating 

J type of fuel used for home 
heating 

use of wood stovg /or heating 


Association of Param eters) 

FEV residuals van* as foiJbws 
for home heating fuef oil> 
gas>eiectnc; none observed' 
for presence or absence of air 
conditioning 

none reported 
I NA (homogeneous) 


| central heating associated 
[ with increased FVC 

none observed for 
bronchial responsiveness 

none observed for vanous 
types of home heaung 

| none reported 


Parameter 

ab pulmonary function 
performed dunng summer 
months 

seasonal adjustment for 
pulmonary' function 


Manin« etal., 1988 


(70) 


seasonal adjustment for 
pulmonary function 

seasonal adjustment for 

peak flow 

study conducted during 
winter season (October to 
April) 

study conducted in June 

study conducted in August 

pulmonary function measured 
in spring and autumn 

pulmonary' function measured 
dunng September and 
November 


none reported 

Association of Param eter^)' 
NA (homogeneous) 

none reported 
none reported 
none reponed 
NA (homogeneous) 


NA (homogeneous) 
NA (homogeneous) 
NA (homogeneous) 

NA (homogeneous) 
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Published Study 

Parameter 

Assocuuon of Parameter * 

Murray/Monison, 1988 [72) 

cold, wet season (October 
through May) vs. warm, 
dry season (June through 
September) 

none observed for FEY 

FEF^, and PC a to 
histamine in asthmatic 
children of nonsmoking 
mothers, although decrements 
of above were observed m 
asthmatic chUden of smoking 
mothers compared to children 
of nonsmoking mothers 
during the cold, wet season 

D. Occupational exposures 


Published Study 

Parameter 

Association erf Parameter!s) 

Kauffmann era!. 1989 174) 

parents were chosen from 
white collar workers to decrease 
any possible influence of 

1 parental exposure to industrial 
pollutants 

NA (homogeneous) 

J 

E. Quality of housing 

Published Study 

Parameter 

Association of Parameter^) 

Letxwitz « ai.. 1982(62] 

housing quality said to be 
relatively uniform 

NA (homogeneous) 

Chan et al.. 1989 [73) 

home condition 

■ 

none reported 


K. Seasons 

As shown in Table 14 C, eight clinical endpoint studies considered season 
(i.e., time of year when questionnaire was administered or when endpoint was 
to have occurred). Of these studies, six were considered homogeneous with 
regard to season 19, 13, 24, 36, 42, 44], while one study reported no observed 
association 134, 351 and one study provided no information on this variable [25]. 

As shown in Table 15 C, the criteria for consideration of season pertained to 
when pulmonary measurements were taken. Of the 10 relevant studies, six were 
considered to be homogeneous 156 > 31, 67, 42, 44, 70], one reported no 
independent association but a possible interaction of asthma, maternal smoking 
and season [721, while the remaining three studies provided no relevant data 128,61,251. 

L. Occupational exposures 

No clinical endpoint studies dealt with occupational exposures of the parent 
or child as a potential confounding variable (Table 1 and Table 14 D). As shown 
in Table 15 D, one study [74] employed only white collar worker families to 
minimize occupational exposures of the subjects and was, thus, judged to be 
homogenous with regard to occupational exposures. 
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M. Quality of housing 

Several criteria were variat 
considered quality of housing; 
were basic structure of the ho: 
home and particular aspects c 
assessed value (Table 14 E). 
association with a clinical end 
be homogeneous 136] and on 

Housing quality was cons 
endpoint studies, with one j 
provided no information on t 


Our recent analysis of tl 
revealed that several factors 
between household/parental 
toms and diseases and pulm && 
or older children [71. Firstly, t 
wheeze, asthma, or bronchit 
parents or adult household ir 
or medical records in only e 
the 21 potential confound* 
question. For example, onl 
nomic status, age, gender, g: 
location of residence, and a 
majority of the clinical anc 
studies, while several of * 
dampness/cold, occupation, 
received little or no attention 
of the potential confounded 
study with regard to the par 
that they were considered ( 

In our previous report, 
variables (he., socioeconon 
health history, personal hea 
to study in the criteria us 
socioeconomic status, fami 
The current report exter 
the remaining 16 confounc 
analysis reveals wride var 
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>ociauon of Par ameieKs) 
nc observed for FEV r 

Hjv-s• pG » to 
taming in asthmatic 
Jdren of nonsmoking 
others, although decrements 
above were observed in 
ihmauc childen of smoking 
others compared to children 
nonsmoking mothers 
ring the cold, wet season 


^sociauon of ParameteKs) 
A (homogeneous) 


ssodauon of ParameteKs) 
A (homogeneous) 


adies considered season' 
d or when endpoint was 

-red homogeneous with 

iy reported no observed 
tion on this variable 1251 

>n of season pertained to 
relevant studies, slx were 
i, 701, one reported rv> 
sthma. maternal smoking 
iordevantdaial2S. 61.2*. 

l exposures of the parent 

>d Table H D > As sh-w.n 
collar worker family 

: was. thus, judged t 


M. Quality of bousing 

to™ and pamoto SpeL C ° nOT,e > numb " °' :rooms » ^ 
assessed value (Table 14 E) Of thes, suci l as condition, square footage or 

■—*. w iUl T^ 2 £SS J? £££Z2Er d “ 0b “' Ved 

be homogeneous ( 36 ) and o£«&* 

endpoint IjS'^aToS^drto^iT^ 1 ’'' " "”° P" 1 ™""? Unction 

provided no information on this issue 173] (Table i^eT ^ WMe lte “ h " 

DISCUSSION 

dS3=3¥? 

question. For example only eicht nf rhm ?i d d in the studies in 

nomic status age gender * 2 potenuaJ confounders (socioeco- 

location Of r*c5i J gender ' 8 as stove usage, personal health history, family size 

majority of the dmLrid^rVtZ ^ 8 SUb,eCt) WCre cor *idered in the 
studies, while several of the ronfounders Snt epidemiologic 

S.Stoorn'JSof bT' 

- - - - % 

" alVS “ of potential confounding 

health history' f S !rav ' u “ 8 e ' “>*»« pollution, family 

»■ Study £ thfSSi^S T 0 ” 0 r“ led Sie "* K * m va ™“»n from smdv 

soooeinonue sSTa^Sf P^™^ in the case of 

The o,rZr ’ hea,th hlstor >’- and personal health history 171 
the remaining 16 eM “ ds these *“**** observations by examining to detail 

analvs^Teak ^° Undin8 VariableS from of » such factor” Ss 
■ reveals sv,de vanauon in fae cfliena used for several pamcuK 
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confounders, most notably family size, location of residence, age of the subtec 
active smoking, outdoor pollution, dampness and cold, type of heaun- a:r 
conditioning, and quality of housing. ^ 1 

Since confounders alone or in combination could potentially influence the 
outcome of epidemiologic studies, despite their consideration and/or adjustment 
in such studies [61, examination of the consistency of association between such 
factors and endpoints would seem to be an important endeavor. An indication 
of whether or not there was a consistent association from study to study relative 
to a particular confounder can be obtained by consideration of only those studies 
that addressed such an association (he., after exclusion of studies where 
confounders were judged by the authors to be matched, homogenous, or where 
associations were not reported). A consistency of association or lack of 
association is based upon whether the majority of studies favor an increase, 
decrease, or no association between the variable in question and the endpoint 
These data for both the previous and current analysis are summarized for clinical 
and pulmonary function endpoints in Tables 16 and 17, respectively. 

Our previous analysis revealed that family health history and personal health 
history were consistently associated with an increased prevalence of respiratory 
symptoms and disease (Table 16), while personal health history was consistently 
associated with decreased pulmonary function (Table 17) in index children. No 
association was consistently observed berween clinical endpoints and gas stove 
usage/indoor pollution (Table 16 ) or between pulmonary function endpoints 
and socioeconomic status or family health history* (Table 17). The results were 
equivocal (no consistent trend) with regard to socioeconomic status and clinical 
endpoints (Table 16), as well i as gas stove/indoor pollution and pulmonary* 
function endpoints (Table 17) [71. 

The current report extends these observations. The majority of studies 
pertaining to gender indicate that males are more at risk for respiratory symptoms 
and diseases (Table 16). Among the factors found to consistently influence 
pulmonary function in index children were gender, age, active smoking and 
location of residence (Table 17). No association was consistently observed for 
clinical endpoints and family size, heating/air conditioning, animal exposures, 
quality of housing, and infant feeding (Table 16) and for pulmonary function 
endpoints and family size (Table 17). Caution should be exercised with regard 
to interpretation of a consistent' lack of association between a potential 
confounder and an endpoint. Although such consistency may indicate that such 
confounders have little influence on the outcome of the study, this lack of 
association could also be a reflection of the wide variation from study to study 
in the criteria used for such variables, the fact that clinical endpoints were, for 
the most part unverified, and, in some cases, the relatively small number of 
studies involved. 
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Table 16 * Associations Berwet 
Endpoints 

jp ^r^scd/D ecreased Prevalencg-oL 
Family health history (increa.* 
Personal health history (incre 
Gender (males increased, 13 

yin Associat ion Observed 

Gas stove use/indoor polluti 
Family size (10 of 13 studies 
Heating / air conditioning (5 i 
Aniinal exposures (5 of 5 stu 
Quality of housing (3 of 4 st 
I Infant feeding (3 of 4 stu die 

pquivocal/Uncertain Association & 
Socioeconomic status (20 sc 
Location of residence (8 stu 
Age (17 studies) 

Active smoking (7 studies) Wsfe 
Outdoor pollution (6 studie 
Dampness and cold (3 stud 
Day care use (2 studies) 

Season (1 study) 

Stress (1 study) 

Occupational exposures (0 
Nutrition (0 studies) 

•Number of studies after exdusior 


In the current analysis tft 
with regard to location o: 
dampness/cold, day care, sc 
pulmonary function endpoir 
animal exposures, dampness/ 
could be due either to variati 
of studies involved Also, as in 
to study could reflea lack of 
or use of unverified subjea 

is? 

© 
fO 
C5 

01 

*■* 

© 
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ience, age of the subject* 
old, type of heating/air 

potentially influence the 
oration and/or adjustment 
issociation between such 
endeavor. An indication 
study to study relative 
ation of only those studies 
;usion of studies where 
d, homogenous, or where 
•f association or lack of 
tudies favor an increase, 
jestion and the endpoint, 
re summarized for clinical 
17, respectively. 

jstorv and personal health 
; prevalence of respiratory 
th history was consistently 
17) in index children! No 
al endpoints and gas stove 
lonary function endpoints 
at *7). The results were 
iic status and clinical i 
pollution and pulmonary 

The majority of studies 
sk for respiratory’ symptoms 
d to consistently influence 
r, age, active smoking and 
^ consistently observed for 
itioning, animal exposures 
nd for pulmonary function 
Id be exercised with regard 
rtion between a potential' 
ency may indicate tha: such 
i of the study, this lack a! 
ariauon from study to stud 5 . 
clinical 1 endpoints were to: 
relatively small number et 


Ta “ e 16 BaW “" POt ™“ Confounding Variables aclinic* 

----_ 

ia ragcd/Prrrrasrd fsaisaa of .s^ r , mi / Pn rn . n 

Family health history (increased, 16 of] 7 studies*) 

Personal health history (increased. 11 of M studies) 

Gender (males increa sed. 13 of 23 studies) 

S No Associat e Observe 

Gas stove use/indoor pollution (13 of 15 studies) 

Family size 00 of 13 studies) 

Heating/air conditioning (5 of 6 studies) 

Animal exposures (5 of 5 studies) 

Qualify of housing G of 4 studies) 

Infant feeding 0 0 f 4 srudics)' 

Assagiaiign or \n n ?]? |A ^ rf . n ^ lr 
Socioeconomic status (20 studies) 

Location of residence (8 studies) 

Age (17 studies) 

Active smoking (7 studies) 

Outdoor pollution (6 studies) 

Dampness and cold (5 studies) 

Day care use (2 studies) 

Season (1 study) 

Stress 0 study) 1 

Occupational exposures (0 studies) 

Nutrition (0 studies) 

[Number of studies a fter exdus,on of those matched: homogenous. 

cf'SnXToS ,or d ir 

dampness/cold, day care season stre« ^ , km8 ’ outdoor pollution, 

pulmonary function end^to and 3ge ° fsub,eCT (Tab,e l6 >^ d for 

could be due either rnvim,,,™ r ,7 CTab,e 17) Equivocal associations 

of studies involved Also as in the case'of la^T T **‘° ^ ** S ™ U number 

'o study could reflea lack of sranrtSSr* * l a5Sociauon ' variation from study 

• vanab, “ 
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Table 17 , Associations Between Potential Confounding Variables and Pulmonan 

Functional Endpoints 

Iaqg^c^T^ccrgaKd Pylmonarr’ Funism" " 

Personal health history (decreased, 12 of 15 studies*) 

Age (increased, 11 of 12 srudies) 

Gender (males increased, 9 of 10 studies) 

Active smoking (decreased, 6 of 8 srudies) 

Location of residence (decreased, 4 of 5 srudies) 

Observed 

Soaoeconorruc sums (9 of 15 studies) 

Family health history (7 of 8 studies)' 

Family size (7 of 7 srudies) 

EauivpcaL'Unceratn Association or No,Data, Available 
Gas stove use/tndoor pollution (11 studies) 

Heating/air conditioning (4 studies) 

Outdoor poUuuon (4 srudies) 

Animal exposures (1 study) 

Dampness and cold (1 study) 

Season (1 study) 

Stress (0 studies) 

Infant feeding (0 smdies) 

Nutrition (0 smdies) 

Quality of housing (0 smdies) 

Day care use (0 smdies) 

Occupational exposures (0 smdies) 

'Number of smdies after exclusion of those matched, homogeneous, and not reported 


Taken together, the results of this analysis and the previous analyses of the 
published epidemiologic data in schoobage children [1-3, 7); indicate lack of a 
consistent association between parental/household smoking and respiratory 
clinical and pulmonary function endpoints in these children, inconsistent and 
inadequate treatment of potential confounding vanables and inadequate verifi¬ 
cation of clincal endpoints in studies based on parental responses to question¬ 
naires. Until and unless these inconsistencies and inadequacies can be 
appropriately addressed and resolved, the available epidemiologic data do not 
justify a conclusion that there is even an association between parental or 
household smoking and adverse respiratory effects in children in this age group, 
let alone a relationship with ETS exposure. 
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